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《Physics of the Sun》Glossary 
 

Chromosphere :【彩層】 The atmospheric layer outer than the photosphere, which is 2000-5000 km 
thick and is about 104 K temperature slightly hotter than the photosphere. The chromosphere 
contains spikes of gas called spicules. 
 
Helioseismology : 【日震学】 The study of wave propagation in the Sun, analogous to seismology – 
the study of earthquakes – on earth. Turbulent motion in the solar surface convection zone excites 
pressure waves which cause the Sun to “ring” like a bell. By observing these oscillations, solar 
physicists can determine the internal structure of the Sun. 
 
HINODE : 【ひので衛星】ISAS/JAXA mission dedicated to observations of the Sun, and started its 
observations since 2006. The Solar Optical Telescope (SOT) on-board HINODE is the largest solar 
telescope ever launched into space, which achieves 0.2 arcseconds (corresponding to 150 km on the 
solar surface) angular resolution.  
 
Hydrogen burning:【水素燃焼】 See nuclear fusion. 
 
IRIS (Interface Region Imaging Spectrograph) : 【アイリス衛星】 NASA Small Explorer mission 
(SMEX) dedicated to spectroscopic observations of the solar chromosphere and corona. It was 
launched in June 2013. 
 
MHD wave : 【磁気流体波】Waves seen in the magnetohydrodynamic (MHD) plasma. There are 
three kinds of wave modes, but the Alfvén mode of the three is thought to be important in 
transferring energies among different atmospheric layers. 
 
Magnetic reconnection : 【磁気リコネクション】  Magnetohydrodynamic (MHD) process 
converting magnetic energy into kinetic and thermal energy. The energy conversion happens when 
anti-parallel field lines are reconfigured at the interface.   
 
Nanoflare：【ナノフレア】Small-scale flare contributing to coronal heating, which was originally 
proposed by Parker (1972). Estimated energy released by each event is an order of 1017 J, which is 10-9 
of the largest solar flare. Quest for the nanoflare has been one of the key targets in the observations 
of the Sun. 
 
Neutrino :【ニュートリノ】 A subatomic particle released during hydrogen burning in the centre of 
the Sun (see nuclear fusion and solar neutrino problem). 
 
Nuclear fusion : 【核融合】The joining of two or more atomic nuclei to form a new nucleus. In the 
Sun, hydrogen nuclei (each one proton) combine to form helium (two protons and two neutrons), a 
process called hydrogen burning (although it has nothing to do with the more familiar chemical 
burning). The mass of a helium nucleus is slightly less than the mass of four protons and this “missing 
mass”, m, is released as energy, E, according to Einstein’s formula, E = mc2, where c is the speed of 
light. 
 
Photosphere :【光球】 Atmospheric layer where most of the visible light comes from, which is 
300-500 km thick and is about 6000 K temperature. Strong thermal convection in the photosphere 
makes cell-like structures called granules. 
 
 
 

41



GLOSSARY 
 
 
Plasma: 【プラズマ】Plasma is a state where atoms are ionized into positive ions and negative 
electrons when a gas is heated. Because plasma is highly electrically conductive, it strongly interacts 
with electric and magnetic fields. In the solar atmosphere, most of the gasses are in the plasma state. 
 
Solar Convection Zone : 【太陽対流層】 The surface layers of the Sun are mixed by convection, as in 
most stars with mass less than about 1.2M . In most of the solar interior, radiation is sufficient to 
transport energy from the interior, where energy is generated by nuclear fusion, to the surface, 
where energy is radiated into space. Near the surface, the opacity increases because of partial 
ionization of hydrogen and helium, thus radiation transport is inefficient and convection sets in. 
 
Solar Corona :【太陽コロナ】  Hot and extended atmosphere surrounding the Sun whose 
temperature is more than one million K. We can see the solar corona at the visible light when the 
strong radiation of the solar disk is blocked in a total solar eclipse. We can observe the solar corona in 
X-rays and UVs from the satellite. 
 
Solar Flare : 【太陽フレア】 Violent event accompanied with sudden release of magnetic energies in 
the solar corona. The energy released by the largest flare is ~1026 J. Plasma hotter than 107 K is 
created and emits strong UV and X-ray radiation.  
 
Solar neutrino problem : 【太陽ニュートリノ問題】 For many years the number of neutrinos 
measured to come from the Sun was lower than expected from the nuclear burning at its core. The 
resolution to this problem was a modification of the standard model of particle physics, i.e. the 
introduction of neutrino oscillation. See also neutrino. 
 
Solar units : 【太陽単位】Astrophysics often uses solar units including: the solar mass, 1M = 1.9855
×1030 kg; solar radius 1R = 6.955×108m and solar luminosity 1L = 3.839×1026W = 3.839×1033
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Solar wind : 【太陽風】Flow of plasma released from the outer atmosphere of the Sun and filling 
interplanetary space. There are two components depending on their speeds: The “slow" solar wind 
has a velocity of ~ 400 km/s and the “fast” solar wind has a velocity of 600 – 1000 km/s.  
 
Space climate : 【宇宙気候】 Long-term changes of the earth’s and near-earth’s climate induced by 
long-term changes of the solar magnetic activity. The solar magnetic activity has ~11 year periodic 
variation, which is observed as variation of the number of sunspots. Variation much longer than the 
11-year periodicity is also seen, and its influence to the earth’s climate is of strong interests. 
 
Space weather : 【宇宙天気】 Influence of solar activities, such as solar flares and solar winds, onto 
the near-earth’s environment. Especially the earth’s upper atmosphere and magnetosphere are 
highly disturbed by energetic particles and magnetic fields carried by the solar winds as well as the 
Sun’s UV and X-ray radiation. 
 
Sunspot : 【黒点】 Dark spot created by concentration of strong magnetic fields in the photosphere. 
The temperature inside a sunspot is about 2000 K lower than the surrounding photosphere because 
heat transfer by the thermal convection is suppressed due to presence of the strong magnetic field.  
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