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Hi-C Sounding Rocket Mission  

On 2012 July 11, NASA launched a sounding rocket carrying the instrument, called Hi-C (High Resolution Coronal 

Imager) from the White Sands Missile Range in New Mexico.  

 

The mission flew only 10 minutes and took 165 science images at 193 Å of a large active region in 5 minutes  

(imaging coronal materials at temperatures of 1.5 million Kelvin).  

 

The spatial resolution of Hi-C is five times better than SDO/AIA. 

The highest resolution solar telescope ever to observe  

the solar corona.  

 

The experiment revealed never-before-seen 

"magnetic braids" of plasma roiling in the Sun's 

outer layers.[2] It was the first time scientists were 

able to directly observe magnetic reconnection in 

braids, which may be the primary sources of heating 
in the active solar corona. 

https://en.wikipedia.org/wiki/High_Resolution_Coronal_Imager 

https://en.wikipedia.org/wiki/High_Resolution_Coronal_Imager
https://en.wikipedia.org/wiki/Magnetic_reconnection


First discovered by Katsukawa et al. (2007 Science Vol. 318, Issue 5856, pp. 1594-1597)  

using the Ca II H-line filter on Hinode's Solar Optical Telescope (SOT). 

 

Transient narrow bright features (width of 400 km or less, length between 1000 and 4000 km, duration of 

less than 1 minute, apparent speed of more than 100 km/s) in the chromosphere of sunspot penumbrae.  

It was proposed that the PJs form as a result of reconnection between two magnetic components of 

penumbrae (spines and intraspines), and that they could contribute to the transition region (TR) and coronal 

heating above sunspot penumbrae.  

Penumbral microjets (PJs)  



To test the above hypothesis, one needs coronal observations of 
sunspot penumbrae at very high spatial resolution close to the 
resolution limit of the SOT.  
Coronal observation at such a high resolution was not available until 
the High-resolution Coronal Imager (Hi-C), which has the same spatial 
resolution as of SOT, 150km. 



Figure 1.  (a) Hi-C full FOV 193 Å image; (b) Enlargement of area outlined by the box in (a). (c) Hinode (SOT/FG) 

Ca II H-line image of the same FOV at the same time as the Hi-C image.  
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Use coordinated Hi-C and 

Hinode/SOT CaII H 

observations, try to seek any 

transition region (TR) or 

coronal signatures of PJs.  



1.75 minutes movie. Top panels are of Hi-C 193 Å filtergrams and SOT/FG Ca II H-line 

filtergrams. Lower panels are of running differences of the corresponding intensity images.  



Figure 2. Two examples of penumbral jets, from 
their birth to decay. The white arrow points to a 
normal PJ. The pale green arrow points to a 
location where larger PJs are produced 
repeatedly. Black arrows on G-band image point 
out the penumbral filament head at the feet of 
the PJ, the source locations of the jets.  
 
Many of the normal PJs appear to form near 
heads of filaments.  
Larger PJs appear to be rooted at the converging 
tails of a few filaments. 
 
The two chromospheric penumbral jets displayed 
in this figure show no signatures in the Hi-C RD 
images. The same is true for all other PJs seen in 
the movie. 
 
Normal PJs have no discernible signatures in 
corona. 



Exceptionally stronger jets (with similar lifetimes but bigger sizes up to 600 km wide) occur repeatedly in a few 
locations in the penumbral filament tails. Hinode/SOT and AIA 1-hour co-observation. 
 
These tail PJs do display signatures in the TR. Whether they have any coronal-temperature plasma is unclear. 

White arrows indicate the position of a large PJ (location number �^�ð�_���]�v���š�Z�����u�}�À�]���•�X 


