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» Paper Review:   

The low-high-low trend of type III radio burst starting frequencies and 

solar flare hard X-rays  (H. Reid et al 2014) 

» My Ongoing Research: 

The type III decimetric bursts on April. 25, 2013 

- For the first time, VLA captured the bi-direction type III burst in 1-2 

GHz range.  
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Historical work and recent observations pin down the idea of a common 
acceleration region somewhere in the current sheet above the loop top, 
producing high-energy downward electrons  (HXR emission) and upward 
electrons (type III bursts).  



- Background 

Anti-correlation between the HXR photon spectral index and type III starting 
frequency (Hamilton et al. 1990) can be interpreted as the propagation effects. 

Å Harder electron beam (Ŭ) produces harder HXR photons  (ɔ): 
 

 

 
 

Å Faster growth of bump-in-tail instability due to smaller electron velocity 
spectral index produces easier plasma emission at lower coronal height.  
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Å Simulations (Reid et al. 2011) show that the type III starting frequency is 

majorly dependent on the electron spectral index  and the size of 
accerleration region Ὠȡ 
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- Event Selection 

Å Good coverage time by RHESSI and Phoenix 2 

Å Simple structures, and no other types of radio emission 

(with άǘȅǇŜ LLLέ flag in catalogue) 

Å X-ray must be impulsive and  the peak time must occur 

within the period of type III bursts 

Å Non-thermal X-ray emission must be well detected 

above ςυ ὯὩὠ 

Å Individual group of type III bursts must last more than 

20s. 

 

A total of 30 events between 2002 and 2005 were selected for study. 



Assumptions: 

1. The electron beam originates from the coronal acceleration region; 

2. Energy Spectrum of accelerated electrons  is independent of propagating direction; 

3. Thick-target model is appropriate for the HXR sources;  



More assumptions:  

(1)2nd harmonic EM emission 

(2) the use of exponential density model is appropriate: 

 

 

and A is related by the following parameters found from 

references: 
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Paesold et al. 2001 for: 
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Saint-Hilaire et al. 2013: 

(derived from 10k events in 150~450 MHz) 



Ὤ  Ὠɻ Ὤ  

Å 10 out of 17 events predict 

meaningful starting height and 

size of acceleration region. 

Å On average, Ὤ 98 Mm, 

Ὠ=8.3 Mm. 

Å Increasing the starting frequency 

threshold by 1 induces <10% 

variation in Ὠ, and <20% in Ὤ . 

 



» A simple model to show how starting frequency (low-high-low) and 

X-ray spectral index (soft-hard-soft) are correlated. 

» Density model plays an important role in height and size estimate. 
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Event of Interest 

Flare-associated (C-Class ) type III bursts on Apr 25, 2013 

Active Region 11726 (N13 W77)  

- Instruments & Analysis 

     Jansky Very Large Array (Aperture Synthesis Imaging) 

- D configuration (smallest) 
- 14 antennas for L band (1-2 GHz) 
- 13 antennas for S band (2-4 GHz) 
- Temporal and Spectral Resolution:  50 ms, 2 MHz/channel 

RHESSI (partially covered), GOES-15 

AIA composite map taken at about 23:44:16.120 UT 

Å Radio Diagnostics: 

Å X-ray Diagnostics: 

Å Other Instruments: STERO-A 

Å EUV and UV: AIA in all bands 



AIA 131 GOES 

Normal Type III Bi-directional Type III 
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Normal Type III at VLA L & S band 
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S band 

L band 

Hessi Image at 17:14:00 

Obtain CLEANed Image at 1.3 GHz, 17:11:51 


