


Overarching Goals of WG5S

Observe (infer) the magnetic field of CMEs in the corona and in
the inner heliosphere and understand the related physics

Predict CME magnetic field at 1 AU

Combination of observations, modeling and theory



Spiros Patsourakos

Report of various methods of CME magnetic field inference

H-CME method: coronal CME magnetic field from magnetograms
WL images & Hm conservation in flux-rope CMEs

All methods have prons+cons
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2010-04-03 CME — “Cone” vs “Spheromak” density
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CME Simulation with the AWSoM Model:
* Titov-Demoulin flux rope erupts from active region 10486
* Magnetic cloud signatures at 1 AU including are not close to cbs
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Review of recent advances in measurements of Bz in background solar
wind and CMEs

MHD models

“end-to-end”: corona—>IP-->1 AU & beyond
Heliospheric: 0.1 AU ---> 1 AU & beyond
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Review of recent advances in measurements of Bz in background solar
wind and CMEs

MHD models

“end-to-end”: corona—>IP-->1 AU & beyond
Heliospheric: 0.1 AU ---> 1 AU & beyond
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Hehospherlc FR Observations (3)

Time  Observed RM Ton RM Total RM
13:00 3.12722 4+ 0.02 2.48140 + 0.12264 0.64582 4+ 0.12426
13:20 2.72809 4+ 0.02 2.56207 = 0.13366 0.16602 £ 0.13515
13:40 297102 4+ 0.02 2.49809 4+ 0.12492 0.47293 4+ 0.10598
14:00  3.06306 & —  2.48251 = 0.14120 0.58055 &£ —
14:20 3.10321 + —  2.46633 4+ 0.12987 0.63688 + —
14:40 3.12737 £ 0.04 2.47916 &£ 0.13886  0.64821 &£ 0.14451
15:00 299077 4+ 0.02  2.37482 4 0.11960 0.61595 + 0.12126

Fm Richard Fallows

- 13th August 2014
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Encouraging results on possible Faraday Rotation rotation
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Heliospheric Remote Sensing
RM Calculations — Current Estimates

PSR J1022+1001

Measured RM (ISM subtracted)

Calculated lonospheric RM

RM difference

[P detection in CMEs by LOFAR
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Backside halo CME sequence
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UCSD predictions based on IPS tomography & CSSS model -->
good correlation between predicted Bz and in-situ observations
for 1d resolution

IPS tomography captures CMEs

Encouraging results on Faraday Rotation in CMEs by LOFAR&MWA
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MHD model of the 29 Nov 2013 CME with the BATS-R-US code;CME
properties constrained by STEREO observations

Couple MHD with analytic kinetic theory of type II's

Synthetic I, WL 1images and Bz at 1 AU in agreement with the observations
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Fit a toroidal MC model to 59 ICMEs

Dst,,,,,

10 Western flank events

Stronger correlation between solar wind params and Dst for
sheaths than for Mcs

Geormagnetic storms occur for specific impact geometries
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New method (FRED) of inference of CME magnetic field in the corona based
on observations of the reconnected flux in post-eruption arcades and
coronagraphic imaging applied to LFF flux ropes

Applied to 54 CMEs observed by LASCO ---> correlation between
coronal and MC magnetic field

Applied to campaign event of 12 July 2012 with consistent
results in the corona and at 1 AU
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NVST observations of a prominence

Oscillations ---> vortex formation:
streaming kink instability

Linearized theory --> density > 10*-11-10*-12 g/cm3
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Some Pertinent Inputs from other Groups
Fang Shen: COIN-TVD blob heliospheric CME model

Christine Verbeke: EUHFORIA flux rope heliospheric CME
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Some Pertinent Inputs from other Groups
Nishtha Sachdeva: method to infer bgk B from CME h-t
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Pietro Zucca: future LOFAR observations of coronal IV's and
Faraday rotation

Bz fromm CMEs using Pulsars
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ars with known radio flux during Cycle 9
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Some Pertinent Inputs from other Groups

Yuming Wang, Chenglong Shen Fang Shen, Andrei Zhukov,
Katsuhide Marubashi :

CME rotation from Sun/Corona to 1 AU could be significant ...



The Big Picture

Growing interest and efforts in heliophysics for
now and for the future

Encouraging developments from radio observations
(IPS, LOFAR, MWA,...)

Advent of methods to infer the CME magnetic field in the
corona

Emergence of magnetized CME heliospheric models for
Space-weather predictions (EUHFORIA, COIN-TVD, ENLIL,
SUNSANOO)

How about CME orientation from Sun/Corona --->1 AU ?



Actions I

exchange info

CME b-field observers (radio + inference). CMEr, CMEI
CME modelers: CMEm

CMEi: easy
CMEr & CMEm: difficult

When CMEm decides to model an event ---> CMEr, CMEi

When CMEr observes ---> CMEm, CMEi
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Compare Near-Sun CME |B| for different methods:
FRED+H-CME.... add more methods

List of CMEs For WG5S An
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Overview
Data. Campaigns.
WGs

ICME\CME Lists
Event Data

WG1 (data)

WG2 (theory)
WG3 (simulation)
WG4 (Campaign)
WG5S (Bs)

WG6E (SEP)
MiniMax24
varSITl Campaign

Workshops
2013 Workshop
2014 Workshop
2015 Werkshop

Additional Resources
Papers
Useful Links
Maintenance

MNavigation
Main page
Help
Recent changes
Random page
Upload Video File

Tools
What links here
Related changes
Special pages
Printable version
Permanent link
Page information

solar.gmu.edu/heliop

Page Discussion

List of CMEs for WG5S Analysis
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Read WView source WView history
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Log in / create account

search Q

List of near-Sun Observations/Determinations of CME Magnetic Fields for WG5

Date and
Time

2011/06/07
06:47 UT

2012/03/07
01:14 UT

Solar Source
(AR # or
location)

AR NOAA 11226
(CME
propagating on
the west limb)

AR NOAA 11429

Method of Magnetic Field
Determination

The magnetic field in the corona is
determined by applying the Rankine-
Hugoniot equations to LASCO C2 and
C3 white-lightimages of the CME-
driven shock in order to derive a map
of the shock Alfvenic Mach number

The coronal CME magnetic field is
estimated by combination of
magnetic helicity calculations of the
CME source region and forward
modeling of the CME along with
application of the helicity
conservation principle in flux-rope
CMEs

This page was last modified on 10 December 2016, at 06:10.
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CME rotation: theory & simulation group



Actions IV

Coronal CME B from CMEi useful for CMEr predictions of
coronal Faraday rotation



Actions V-Collaboration with other teams
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IMF Bz at L1 Working Team

Leads: N. Savani, P. Riley (contact team leads/forum organizers to be added to the team)

come-mf-bz, com (mading list)
Participants: Eric Adamsan - Nick Arge - Michael Balikhin® - Francois-Xavier Bocguel - Sean Bruinsma* - Yaireska Collado-Vega* - Pedro Corona-Romerc® - Curt de Kening® - Manclis K. Georgoulis* - Edmund Henbey - Bernard Jackson® - Lan Jian - Christina Kay - Neé
Lugaz - Anthony Mannucci - Periasamy K Manoharan® - Slava Merkin® - Marilena Mierla - Joseph Minow - Christian Moestl - Karin Muplach® - Chigomezyo Ngwira® - Teresa Nieves - Nariaki Nitta - Dusan Odstrcit - Mathew Owens - Spiros Patsourakos - Pete Riey
Alexis Rouillard - Nesl Savan* - Camilla Scolini - Dakou Shiota - Howard Singer' - Robert Steenburght - Manusla Temmer - Christine Verbeke® - Angelos Vouridas - Bob Weigel - Danel Welling® - Alexandra Wold* - Yongliang Zhang* - Jie Zhang
Anastasios Anastasiadis - Steven Biown* - Ciaig DeForest* - David Falconer - Natalia Ganushkina® - Adam Kellerman® - Burcu Kosar* - Alexander Kosovichev* - Masha Kuznetsova* - Ramon Loper - Peler Macheice* - Daniel Mailhia* - Naoto Nishizuka - PAUL OBRIEN® -
Ev: Paouris - Athanasios Papaioannou - Steve Pelrinec® - Nikolai Pogorelov - Tan Richardson® - David Sibeck - Karlheinz Tratiner* - Rodney Viereck - Brian Walsh - Chunming Wang* - KiChang Yoon - vihua Zheng*
“atierling COMC-L WS wowking meetiog

Live workshop updates

= April 2017 working meeting: team agenda | solar/heliosphere agenda | full agenda

Fallowing on from the original draft document that went out o the community, we will be discussing each of the & topics at the workshop. At the first session on Wednesday (04/05), we will be kooking to find areas of agresment and complexities o resohves. We test a novel
approach to the discussion by attempting live and i updates of the by the The document is open to everyone, and contributions are solicited 1o the entire community. Wednesday's five updates can be found here:

= https:/igoo.glim2kiCP

In addition to the live updating of the Wednesday session. The follow up session on Thursday will predominately attempt 1o focus on the future strategy and the pathways to impact and operations. Thursday's live updates can be found here:
= https:figoo.gliZatBiR

If anyane has ideas they wish to convey, please feel free 1o upload them here, and convey a summary via email to the team leads so that these points can be entered onto the fioor of discussian:
= https:figoo.giBZAGQO

Working Team Goals

To create a community-agreed selection of events and metrics, that all current and future models should test their magnetic field forecasting capabilities.

In this topic the community will focus on forecasting the magnetic structure of interplanetary CMEs and the ambient solar wind upsiream of Earth. This group intends to open communication with the community in order to agree upon a standardised process by which all
cumen and future models can be compared under an unbiased test. Curent models will provide the initial et of forecasting skills, with the longer term goal of providing a standardised test procedure which future model improvements can follow. This procedure is imended
10 provide concrete requirements 1o progiess a scientific moded along the Appiication Readiness Levels (ARLS) and into an operational Setting. The conversation and scientific rationae behind all decisions will be recorded in order 1o faciitate future ARL procedures.

Solicitation for Community Opinions
We invite the wider community to panicipate and provide further insight that wousd benefit the final determination of evaluation criteria especially in those areas that remain sutstanding. ANl new ideas are welcome, as wedl as additional Suggestions on current evaluation
themes.
A small team of model developers and end users (SWPG and UKMO) were selected 10 ‘seed” an initial direction for further discussion by the wider community, Please find the our initial finding here.
Current list of models incorporated in our discussion:
Data driven
1. Bz4Cast model (N. Savani)
2. Helicity-CME (H-CME) model (Patsourakos, Georgoulis)
3. A Roullard mode!
Numerical simulation
4. SUSANGO [D. Shiota)
S. EUHFORIA (5. Poedts — under development)
Rem mmendation algos
model (P, Riley)
Working Team Deliverables
Physical Quantities and Metrics for Model Validation
‘Observation Data
List of Time Intervals in this Study

<< Return to the forum homepage
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What else ???
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