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General Studies – 1: Topic: World geography 

Hot Hydrogen Atoms in upper layer of Earth’s Atmosphere 

1) Introduction 

 Researchers have discovered the existence of hot hydrogen atoms in an upper layer of Earth’s 
atmosphere known as the thermosphere.  

 In Physics, such existence of the hydrogen particles must not be there on the said layer. 

 The research could provide information on the understanding of how Earth atmosphere works. 

 This includes how hydrogen cycles around the planet Earth and how it protects the planet.  

2) Significance of the Discovery 

 Hot hydrogen atoms exist in thermosphere, the upper layer of the atmosphere of the Earth, 
scientists have discovered. 

 This finding significantly changes current understanding of the hydrogen distribution and its 
interaction with other atmospheric constituents 

 Hot hydrogen atoms had been theorised to exist at very high altitudes, above several thousand 
kilometres, but the discovery showed  that they exist as low as 250 kilometres 

 The result helps in understanding of the scattering of UV radiation in upper layers of atmosphere 

 The discovery was enabled by remote sensing measurements acquired by NASA's Thermosphere 
Ionosphere Mesosphere Energetics and Dynamics (TIMED) satellite. 

 The abundance and spatial distribution of this key atmospheric constituent can thus be probed 
using the remote observations of the scattered H emission, such as those made by NASA's TIMED 
satellite. 

 The study also shows that the presence of such hot H atoms in the thermosphere significantly 
affects the distribution of the H atoms throughout the entire atmosphere.  

 Finding that the temperature of the H atoms in the thermosphere increases significantly with 
declining solar activity, in contrast to the ambient atmospheric temperature, which decreases with 
declining solar activity. 

 Thus, the current discovery holds a great significance for the scientific communities in particular 
and our planet in general. 

3) About Hydrogen Atoms 

 A hydrogen atom is an atom of the chemical element hydrogen, which is about 75 percent of the 
elemental mass of the Universe.  

 The hydrogen merges with other compounds or with itself to produce ordinary hydrogen gas. 

 The hydrogen atoms are also important in Physics. They act as a shield for the planet Earth from 
solar flares and protect objects such as satellites against the tough space environment. 

 Hydrogen atoms are very light and can easily escape a planet’s gravitational force and because of 
this, Mars lost majority of its water 

 Hydrogen atoms play a critical role in the physics governing the Earth’s upper atmosphere 

 Atomic hydrogen efficiently scatters ultraviolet radiation emitted by the Sun, and the amount of 
scattered light sensitively depends on the amount of hydrogen atoms that are present in the 
atmosphere. 

4) Layers of Atmosphere  

 Troposphere 
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a) The troposphere is the lowest layer of our atmosphere. Starting at ground level, it extends 
upward to about 10 km above sea level. 

b) Nearly all weather occurs in this lowest layer. 
c) Most clouds appear here, mainly because 99% of the water vapour in the atmosphere is found 

in the troposphere.  
d) Air pressure drops, and temperatures get colder, as you climb higher in the troposphere. 

 Stratosphere 
a) Stratosphere extends from the top of the troposphere to about 50 km above the ground.  
b) Ozone layer is found within the stratosphere.  
c) Unlike the troposphere, the stratosphere actually gets warmer the higher you go 
d) Jets fly in the lower stratosphere, because of  less-turbulence 

 Mesosphere 
a)  It extends upward to a height of about 85 km 
b)  Most meteors burn up in the mesosphere.  
c) Temperatures once again grow colder as you rise up through the mesosphere.  
d) The coldest temperatures in Earth's atmosphere, about -90° C (-130° F), are found near the top 

of this layer.  

 Thermosphere 
a) High-energy X-rays and UV radiation from the Sun are absorbed in the thermosphere 
b) Many satellites orbit Earth within the thermosphere 
c) The aurora occurs in the thermosphere. 

 Exosphere 
a)  Exosphere is the actual "final frontier" of Earth's gaseous envelope.  
b) Many light gases like hydrogen and helium are found in this layer. 

 Ionosphere 
a) The ionosphere is an abundant layer of electrons and ionized atoms and molecules  
b) Ionosphere is a series of regions in parts of the mesosphere and thermosphere  

  

 
 


