WP3: Deriving/cataloguing the kinetic
properties of STEREO/HI CMEs based on

geometrical and forward modelling

WP3.1: Geometrical modelling of STEREO/HI
CMEs ( , UNIGRAZ, UGOE)
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The objective of Task 3.1 is to perform geometrical modelling of the
STEREO/HI CMEs, identified and catalogued in WP2, to derive their
kinematic properties. This allows us to project back to the Sun and
forward to specified solar system locations. From time-elongation maps
(J-maps) generated from the HI data, the time-elongation profile of each
CME will (where possible) be extracted and analysed using a range of
single-spacecraft and stereoscopic geometric models (see Davies et al.
2012) to provide estimates of CME propagation speed, direction and
potentially size; the STEREO/HI catalogue will be augmented with this
information.
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This requires a model of the transient’s
cross-sectional geometry:

point-like transient
circular transient fixed to Sun-centre.

generalisation of above into a
single geometry ‘

@@ [l eg

<
-
2
&
=
o
w

o
(=]

Y
=

[x+]
(=]

SSE (1= 0°)
— — S8E (=007

10 15

Time since launch (days)

RAL Spac ﬁ



MJ STEREQ-A_CME_LIST.txt - Notepad

File Edit Format View Help

HCME_A__20081004_01
HCME_A__20081010_01
HCME_A__20081011_01
HCME_A__20081012_01
HCME_A__20081013_01
HCME_A__20081103_01
HCME_A___20081108_01
HCME_A__20081121_01
HCME_A__20081126_01
HCME_A__20081202_01
HCME_A__20081212_01
HCME_A__20081216_01
HCME_A__20081218_01
HCME_A__20081227_01
HCME_A__20081228_01
HCME_A__20090101_01
HCME_A___20090107_01
HCME_A__20090109_01
HCME_A__20090110_01
HCME_A__20090114_01
HCME_A__20090122_01
HCME_A___20090129_01
HCME_A__20090131_01
HCME_A__20090205_01
HCME_A__20090211_01
HCME_A__20090213_01
HCME_A__20090218_01
HCME_A__20090303_01
HCME_A__20090305_01
HCME_A__20090308_01
HCME_A__20090310_01
HCME_A__20090317_01
HCME_A__20090318_01
HCME_A__20090324_01
HCME_A__20090331_01
HCME_A__20090409_01
HCME_A__20090414_01
HCME_A__20090417_01
HCME_A__20090419_01
HCME_A__20090423_01
HCME_A__20090506_01
HCME_A___20090509_01
HCME_A__20090513_01
HCME_A__20090514_01
HCME_A__20090522_01
HCME_A__20090531_01
HCME_A__20090613_01
HCME_A__20090616_01
HCME_A__20090620_01
HCME_A__20090623_01
HCME_A__20090626_01
HCME_A___20090630_01
HCME_A__20090703_01
HCME_A__20090710_01
HCME_A__20090713_01
HCME_A__20090716_01
HCME_A__20090726_01
HCME_A__20090731_01
]

2008-10-04T20:
2008-10-10T08:
2008-10-11T08:
2008-10-12T11:
2008-10-13T12:
2008-11-03704:
2008-11-08T08:
2008-11-21705:
2008-11-26T20:
2008-12-02T00:
2008-12-12T14:
2008-12-16T13:
2008-12-18T08:
2008-12-27T10:
2008-12-28T01:
2009-01-01T11:
2009-01-07T10:
2009-01-09T05:
2009-01-10T05:
2009-01-14T08:
2009-01-22703:
2009-01-29T10:
2009-01-31700:
2009-02-05T19:
2009-02-11705:
2009-02-13T10:
2009-02-18T15:
2009-03-03701:
2009-03-05T18:
2009-03-08T09:
2009-03-10707:
2009-03-17T00:
2009-03-18T12:
2009-03-24T14:
2009-03-31T12:
2009-04-09T11:
2009-04-14T11:
2009-04-17T22:
2009-04-19T18:
2009-04-23T06:
2009-05-06T20:
2009-05-09T12:
2009-05-13710:
2009-05-14702:
2009-05-22T18:
2009-05-31T10:
2009-06-13T22:
2009-06-16T08:
2009-06-20T12:
2009-06-23T10:
2009-06-26T20:
2009-06-30T18:
2009-07-03T06:
2009-07-10T22:
2009-07-13T15:
2009-07-16T02:
2009-07-26T12:
2009-07-31713:
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HCME_A__20081004_01_pPaD70.
HCME_A___20081010_01_PAD95.
HCME_A__20081011_01_PADSO.
HCME_A__ 20081012_01_PAD75.
HCME_A__20081013_01_PA100.
HCME_A__20081103_01_PAD60.
HCME_A__20081108_01_PAD95.
HCME_A__20081121_01_pPAD50.
HCME_A__ 20081126_01_PAD75.
HCME_A__20081202_01_PADS0.
HCME_A__20081212_01_PAD75.
HCME_A__20081216_01_PA110,
HCME_A__20081218_01_pPA100.
HCME_A__20081227_01_PAD75.
HCME_A__20081228_01_PAD6GS.
HCME_A__20090101_01_PADS5.
HCME_A__ 20090107 _01_PADS5.
HCME_A__20090109_01_pPAD90.
HCME_A__20090110_01_PADS5.
HCME_A__20090114_01_PADSS.
HCME_A__20090122_01_PADS5.
HCME_A___20090129_01_PAD7 5.
HCME_A__20090131_01_PAD75.
HCME_A__20090205_01_PA105.
HCME_A__20090211_01_PAD95.
HCME_A__20090213_01_PADS5.
HCME_A___20090218_01_PAD7 5.
HCME_A__20090303_01_PAD95.
HCME_A__20090305_01_PAD95.
HCME_A__20090308_01_PADS0.
HCME_A__20090310_01_PA105.
HCME_A__20090317_01_PADGS.
HCME_A__20090318_01_PAD75.
HCME_A__20090324_01_PA100.
HCME_A__20090331_01_PAD90.
HCME_A__20090409_01_PADS5.
HCME_A__20090414_01_PADSS.
HCME_A__20090417_01_PADSO.
HCME_A__20090419_01_pPADS0.
HCME_A__20090423_01_PAD60.
HCME_A__20090506_01_PAD95.
HCME_A__20090509_01_PA100,
HCME_A__20090513_01_pPAD90.
HCME_A__20090514_01_PAD75.
HCME_A__20090522_01_PAD95.
HCME_A__20090531_01_PADS5.
HCME_A__20090613_01_PADS0,
HCME_A__20090616_01_PAD95.
HCME_A__20090620_01_PAD75.
HCME_A__20090623_01_PA105.
HCME_A__20090626_01_PADS0.
HCME_A___20090630_01_PA100,
HCME_A__20090703_01_pPAD90.
HCME_A__20090710_01_PAD95.
HCME_A__20090713_01_PA105.
HCME_A__20090716_01_PA100.
HCME_A___20090726_01_PADSO,
HCME_A__20090731_01_PADS5.

2008-10-04T19:
2008-10-10T07:
2008-10-11705:
2008-10-12T08:
2008-10-12T720:
2008-11-03T03:
2008-11-07T22:
2008-11-20T18:
2008-11-25T20:
2008-12-01T12:
2008-12-12T12:
2008-12-16T04:
2008-12-17T21:
2008-12-27T07:
2008-12-27T13:
2009-01-01T13:
2009-01-07T04:
2009-01-09T01:
2009-01-09T22:
2009-01-14704:
2009-01-22T00:
2009-01-29T05:
2009-01-30T20:
2009-02-05T12:
2009-02-10T22:
2009-02-13T08:
2009-02-18T08:
2009-03-02T21:
2009-03-05T06:
2009-03-07T19:
2009-03-10T01:
2009-03-16T15:
2009-03-18T11:
2009-03-24T03:
2009-03-31T02:
2009-04-09T05:
2009-04-14T08:
2009-04-17T11:
2009-04-19T11:
2009-04-23T704:
2009-05-06T13:
2009-05-09T02:
2009-05-12T22:
2009-05-13T14:
2009-05-22T14:
2009-05-31T05:
2009-06-13T11:
2009-06-16T05:
2009-06-20T02:
2009-06-23T09:
2009-06-26T15:
2009-06-30T15:
2009-07-02T22:
2009-07-10T10:
2009-07-13T08:
2009-07-15T17:
2009-07-26T09:
2009-07-31T05:
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For each tracked CME, we currently include in the catalogue:

* Filename of time-elongation profile;

 Radial speed,;

« HEEQ longitude;

e Carrington longitude;
« HEEQ latitude.
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2011-11-28T00:03:55 4.58438
2011-11-28T11:40:00.¢ 10.e7188
2011-11-28T21:26:] 16.25000
2011-11-29T15:26: .265 26.09375
2011-11-29T22:28:18. 31.45313
2011-11-30T06:42: . 37.25000
2011-11-30T15:52: . 43.70313
2011-11-27T23:45:36. 4.76563
2011-11-28T10:45: . 10.23438
2011-11-28TZ23:16: . 17.01563
2011-11-29T16:03:37. 27.29688
2011-11-30T01:45:48. 34.07813
2011-11-30T13:07:35. 42.08250
2011-11-27T23:45:36. 4.
2011-11-28T12:16:39. 11
2011-11-28T23:34:25. 17.
2011-11-29T14: : . 26.31250
2011-11-30T0f : . 32.76e563
2011-11-30T10:04: . 39.43750
2011-11-27T23: :1e. 4.65625
2011-11-28T11: : L .78125
2011-11-28T23:16:06. 17.23438
2011-11-29T15:085: . 26.20313
2011-11-29T23: =11 32.32813
2011-11-30T07:37: . 38.23438
: 4.58438
2011-11-28T12:53:17. 11.32813
2011-11-29T00: : . 8.32813
2011-11-29T14: : . 26.31250
2011-11-29T21:33: . ) 31.23438
2011-11-30T05: :18. 36.37500

s I T e T e R s A
LhoLn L Ln L noLnon Lo n

e R R I R R R R R R Cl S S S ST i S S S S i i

1
1
1
1
1
1
3
3
3
3
3
3
4
4
4
4
4
4

Lnnnnnolnnonoonoon o LnonoLnon Lnonon i




Geometrical modelling techniques

As well as kinematic properties, back-projected CME launch
timel/location, derived from the geometrical modelling, will be
incorporated into the catalogue.

« This enables potential source signatures associated with
CME onset to be identified (WP4.1).

 The Iin-situ observations of CMEs will be compared to their
white-light counterparts (WP4.2).
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