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Abstract

Recently, large challenge has been spent to realize high efficient thermal tran-
sistors. Outstanding properties of DNA make it as an excellent nano mate-
rial in future technologies. In this paper, we introduced a high efficient DNA
based thermal transistor. The thermal transistor operates when the system
shows an increase in the thermal flux despite of decreasing temperature gra-
dient. This is what called as negative differential thermal resistance (NDTR).
Based on multifractal analysis, we could distinguish regions with NDTR state
from non-NDTR state. Moreover, Based on dimension spectrum of the sys-
tem, it is detected that NDTR state is accompanied by ballistic transport
regime. The generalized correlation sum (analogous to specific heat) shows
that an irregular decrease in the specific heat induces an increase in the mean
free path (mfp) of phonons. This leads to the occurrence of NDTR.
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1. INTRODUCTION

Systems in nanoscales have confronted with significantly different trans-
port properties because of size effects. These differences reveal interesting
and desirable behavior which is a key to future nanotechnology engineering.
Provided by size effects, various energy control devices have been reported
such as field effect transistors (FET) [1, 2], thermal transistors [3] and ther-
moelectric transistors [4]. FETs have impressed all aspects of our daily lives.
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