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Abstract： 

I will present the theoretical investigations of anovel 

functional material: TlBr. 

TlBr is interesting due to its potential application as a 

high-quality room temperature radiation detector. 

The stability and electronic structures of three phases 

of TlBr are studied using Density Functional Theorem 

(DFT) calculations employing a hybrid functional 

(PBE0). The calculated band gaps from DFT with the 

hybrid functional are in excellent agreement with 

experimental measurements. The influence of some 

interstitial and substitutional dopants on TlBr 

properties is further studied. DFT predicts that 

interstitial and substitutional C, N, and O dopants in 

TlBr can display large, localized magnetic moments. 

A simple model that employs Pauli exclusion principle 

and group theory is introduced to explain the origin 

and magnitude of the moments. 
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