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Abstract:  

In this paper, we investigate effect of the generalized uncertainty principle 

(GUP) under the doubly special relativity (DSR) on the thermodynamics properties 

of the topological charged black hole in Anti-de Sitter (AdS) space only in the 

spherical horizon case have. Our study is based on a heuristic analysis of a 

particle which is captured by the black hole. We also report here some results of a 

usual analytical computation. However, we obtain the black hole thermodynamic 

properties as familiar concepts such as temperature, entropy and heat capacity 

under DSR-GUP. we also compare our both analytical results. Beside we discuss 

the behavior of the corrected thermodynamic properties vs. changes of black hole 

characteristics under different condition.  
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Introduction: 

In quantization of gravity, the concept of 

minimum measurable length is included when 

considering the discreteness of the space time which 

occurs beyond the Planck energy scale refs. [1–6]. 

By considering ~ = 1, the ordinary Heisenberg 

uncertainty principle is given by ∆x∆p > 1 2 that it 

does not include minimum measurable length 
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because in the high momentum limit, ∆x goes to 

zero. Therefore, deforming the ordinary Heisenberg 

uncertainty is a clear way to import the concept of 

minimum measurable length into quantum 

mechanics. Thus one can improve the ordinary 

Heisenberg uncertainty principle which is called 

Generalized uncertainty principle (GUP). This 

principle will lead to the corrected the 

thermodynamic quantities refs. [7–28]. These 

quantities have been successfully considered to 

describe and investigate behavior of black holes. 

Recently, by embracing two invariant fundamental 

scales, the speed of light and an energy scale 

distinguished with planck energy, the deformation 

of the special relativity was considered ref. [6]. 

Because this theory has two invariant scale, this 

modified form of theory is usually called a doubly 

special relativity (DSR). In the last decade, the new 

form of GUP based on DSR was introduced and in 

this manuscript, we propose a new form of GUP as 

follows 
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Conclusions: 

In this manuscript, by considering the black 

hole with the special topology (K = 1), we 

have obtained the temperature of the charged AdS 

black hole under DSR-GUP. One can 

see obtained results are different of their 

semiclassical form. Also the corrected entropy 

has been found for the uncharged black hole and as 

is shown in figures corresponding to of the corrected 

forms of entropy, temperature and heat capacity, 

there is the unique physical critical point. Our 

numerical data describe the thermodynamic 

properties in detail under the position of the event 

horizon of the black hole r0. As seen in numerical 

results, DSR-GUP influences on the temperature, 

the entropy and the heat capacity. The results of our 

work are comparable with the previous works of 

other authors in the literature for generalized 

uncertainty.  
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