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ABSTRACT 

The diffuse background radiation is observed throughout the whole sky and across every wavelength 

of the electromagnetic spectrum. The study of this background is of great importance as it contains 

photons coming from a variety of astrophysical environments, traveling over the time scales of a few 

hundred light years to the age of the universe itself. After the discovery of the cosmic microwave 

background, the diffuse sky in all the other wavelengths was studied with great interest as they could 

provide useful insights into the formation history of the universe. In the work outlined in this thesis,I 

will be describing this diffuse background radiation observed in the ultraviolet (UV) region. Over 

more than three decades of observations of the diffuse sky in the UV has revealed our lack of 

understanding of all the components that contribute to the observed background sky in this 

wavelength region. Initial studies arrived at controversial conclusions with one group suggesting that 

most of the observed diffuse surface brightness is due to the dust scattered starlight while another 

group suggested contribution from an exotic component along with the dust scattered component. 

We will explore this background sky in detail by trying to identify individual components and 

quantify its contribution at various regions in the sky. We have started our analysis at the Galactic 

pole regions with |b| > 80° using the data from Galaxy Evolution Explorer (GALEX) in the 

ultraviolet band. A major Galactic component of the diffuse sky in the UV is the starlight scattered 

by interstellar dust (also called Diffuse Galactic Light: DGL). We chose to study the Galactic poles 

due to the low dust environment in these regions and easier modeling of the DGL component. We 

found consistent offsets in the UV data at a level of 230 – 290 photons s−1 cm−2 sr−1 Å−1 

(hereafter photon units) in the far-UV (FUV: 1539 Å) and 480 – 580 photon units in the near-UV 

(NUV: 2316 Å) when the UV surface brightness was compared with Galactic tracers like E(B-V) 

and the infrared surface brightness. These offsets represent the UV brightness at zero column 

densities. Part of this offset comes from the extragalactic background light (EBL) originating in 

background galaxies, QSOs, etc. 

 

After careful estimation of this EBL component, we found a residual UV surface brightness of about 

120 – 180 photon units in the FUV and 300 – 400 photon units in the NUV. The DGL component 

came to be about 120 photon units in these regions. We also found evidence for contribution from 

molecular hydrogen fluorescence at a column density of log NH > 20.2 (NH is in cm−2). We 

conclude that this contribution from H2 is from the cirrus features present at high Galactic latitudes. 

We further confirmed our findings at the north and south Galactic poles by studying the region 

between latitudes 70°< b < 80° where we found similar offsets and the fluorescence contribution 

from H2 at the same levels as in the NGP.We proposed a possible contribution to the observed 

residual surface brightness coming from Hawking evaporation of Primordial Black Holes. But the 

level of this radiation was not sufficient to account for the entirety of the observed excess. The 

failure of this explanation only further deepens the mystery of the source of the excess surface 

brightness of the UV sky. 
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