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http://www.ips.gov.au/Category/World%20Data%20Centre/Data%20Display%20and%20Download/Spectrograph/Schematic%20Radiospectrogram.pdf
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WIND/WAVES：
→around the Lagrange point (L1).

Radio Receiver 
Band

Frequency  
min (Hz)

Frequency  
max (Hz)

Bandwidth
(Hz)

RAD1 20 k 1040 k 3 k

RAD2 1.075 M 13.825 M 20 k

TNR 4 k 256 k 400 - 6.4 k

Observations





https://cdaweb.sci.gsfc.nasa.gov/cdaweb/istp_public/
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SOHO/LASCO：
→around the Lagrange point (L1).

Coronagraph images distance

C1 1.1 to 3 Rsun

C2 1.5 to 6 Rsun

C3 3.5 to 30 Rsun

https://lasco-www.nrl.navy.mil/index.php?p=content/lasco_desc



https://lasco-
www.nrl.navy.mil/index
.php?p=js_lasco1



Methodology

• Plasma frequency：f = 9 𝑛
f： Plasma frequency(kHz)

n：Plasma density(
#

𝑐𝑚3)

• Using continuity equation：
𝜕𝑛

𝜕𝑡
+ 𝛻 ∙ 𝑛  𝑣 = 0

→
𝜕𝑛

𝜕𝑡
= 0 by Steady state 

→Spherical coordinate：
1

𝑅2

𝜕

𝜕R
𝑅2𝑛  𝑣 = 0

→𝑅0
2𝑛0 = 𝑅2𝑛 →𝑅 =

𝑛0

𝑛
𝑅0

→ 𝑅～
1

𝑓

Reiner et al.,1998

𝑣：solar wind speed
R：distance from sun to shock(km)
R 0： distance at 1AU(km)

n： Plasma density (
#

𝑐𝑚3)

n 0：Plasma density at 1AU(
#

𝑐𝑚3)



• Using 𝑅～
1

𝑓
and 𝑅 =

𝑛0

𝑛
𝑅0

→𝑉 =
𝑑𝑅

𝑑𝑡
= 𝑎 𝑛0

𝑑

𝑑𝑡
(
1

𝑓
) 𝑅0

R 0 = 1.5 × 108km      𝑛0 = 7.2 𝑐𝑚−3

H. Xie,JOURNAL OF GEOPHYSICAL RESEARCH: SPACE PHYSICS, VOL. 118, 4711–4723, doi:10.1002/jgra.50444, 2013

a = 9 (18) depending on whether the radio emissionis
generated at the fundamental (harmonic) of  the plasma frequency

V：shock speed(km/s)



𝑉 =
𝑑𝑅

𝑑𝑡
= 9 𝑛0

𝑑

𝑑𝑡
(
1

𝑓
) 𝑅0

216kHz

1040kHz



60
↑20
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↑20
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0.01666
↑0.00834

0.025
↑0.475
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Events

Start End Frequency(kHz) Flare class

2010/08/07 18:35 19:50 700-14000 M1.0

2010/08/18 06:05 08/18 07:45 700-13000 C4.5

2011/02/15 02:10 02/15 07:00 400-16000 X2.2

2011/08/04 04:15 08/05 17:00 60-13000 M9.3

2011/09/22 11:05 24:00 70-14000 X1.4 



2011/09/22





2011/08/04 02/15





𝑅 𝑡 =
𝑎 𝑛0

𝑓 𝑡

𝑅0

𝑅𝑠𝑢𝑛



https://cdaw.gsfc.nasa.gov/CME_list/UNIVERSAL/2011_08/htpng/20110804.041205.p298g.htp.html
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𝑉 = 9 𝑛0

𝑑

𝑑𝑡
(
1

𝑓
) 𝑅0



𝑉 =
𝑑𝑅

𝑑𝑡



𝑉 = 9 𝑛0

𝑑

𝑑𝑡
(
1

𝑓
) 𝑅0

𝑉 =
𝑑𝑅

𝑑𝑡









0.019

0.066



Summary

• The shock speed derived from low-frequency range is 
similar to the observation (e.g., 20110804).

• The large inconsistency between shock and CME heights 
may come from the simple assumptions in the 
calculation.

• The harmonic Type II burst event can be included in a 
future study.


