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Type Il Bursts:
Earliest Indicators of Shock
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Presentation Notes
Type II bursts earliest indicators of shocks. They are rare events and isolate energetic CMEs important for SEP production: 800 during cycle 23 (m); 335 IP type II bursts. 169 m+DH; 65 only DH; how many mkm?
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Presenter
Presentation Notes
One of the major advantages of SECCHI is the inner edge of the fov closer to the sun. More type II bursts have spatial overlap with CMEs
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LADCO C2

5007/05/1913:24

Type |l ended before

CME first appearance in C2
COR1 saw something but the
Speed is uncertain



Height [Rs]

2007/05/19 Type Il & CMEs

Metric Type 2
12:52 - 13:18

2007/05/19 12:52
25(

. EOR1:286-kmis
'LASCO: 958 km/s

20 |
[ |
S

15 :

—
o

0 14:00 15:00 16:00 17:00 18:00
Time (19-May-07 12:00:00)

SWAVES 13:02 -13:05

C2: 2007/05/19 13:48

Z00705158.134804.w080n. w0294, p304g,
T T T T T

Faature = Al
Position Angle = 308,

Velooity = 2043 km/fs |

1400 16:00 18:00
Start Time (16—M 07 11,38:35




STERED Waves 20075119

WA i n-l:::lfw.iﬂhv ES EDDTIDSI

e e == - e e

e e s T

[




2007/05/22 AR 956 NO2W40

STERED Aheod EUVI 284 STEREQ Behind EUVI 284




COR1 & COR2
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COR1 & COR2
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Speed increase in the metric corona

Shock travels with a speed V emitting at successively
lower f determined by the local plasma density:

-0l

a2
n~ro orf~r"

df/dt| = V(dfidr) ~ VF**2e = yf?
if V=const. & o =2 (Vrsnak et al., 2001)

If speed varies: V~r? ~fP*

|df/dt| ~ £ 2P = £ with & = (a0 +2B+2)/at
g = 2+ for o =2

=-0.6formtypell (V1)soec=1.4
B= 0.3 forkmtypell (V|)soe=2.3

Driver with a steady speed: CME
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Summary

Gopalswamy et al. 2001

All metric type |l bursts have associated CMEs f'\comov

in overlapping spatial domain ot \
i.}ﬂ{}; QS E
COR1 speeds < C2 speed: explains drift rate |

Spectrum i
Type Il bursts associated with EUV waves o

SWAVES data consistent with type || CME
hierarchy

Space speed of CME to be obtained by
combining STEREO A and B data



Future Prospects

Sudden decline at 100 Rs (Manoharan et al.)

Radio observations not consistent

Take limb mkm events

Get CME height as a function of frequency

Get CME heights when type 2 at 1 MHz

Get CME heights when type 2 at 10 MHz

Histograms: Deceleration starts much earlier than IPS?

Explaining universal drift rate relationship
1)Take mkm limb events
2) Compute speed from first c2 points
3) Speed from all C2 points
4) Speed from all c3 points
5) Expect increase in speed and then decrease
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