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Experimental attempts for detection of Majorana bound state (MBS) are primarily based on two 

theoretical predictions: (1) 2𝑒 2 ℎ resonant conductance peak at zero bias and (2) the 4 𝜋 Josephson 

effect. Both of these strategies rely heavily on the subgap physics of topological superconductors. In a 

complementary approach, we look for non-trivial signatures of MBS in heat transport across a 

Josephson Junction. The heat current is dominated by the above-the-gap transport of Bogoliubov 

quasiparticles. Specifically, we consider a thermally biased Josephson junction hosting a pair of MBS 

in a helical edge state of a 2D topological insulator. We show that the presence of Majorana end states 

in a three-terminal Josephson junction setup results in two sets of testable relations: (i) The ratios 

between the various multiterminal thermal conductances are independent of the Josephson phase bias. 

(ii) The ratios of ‘ratios of the phase derivative of multiterminal thermal conductance and the 

corresponding Josephson current’ are also independent of the Josephson phase bias. These results owe 

their existence to the fact that hybridization of an odd number of Majoranas always leaves a zero mode 

in the subgap spectrum of the junction. We establish that these results are unique to the presence of 

Majorana fermions and cannot be mimicked in a Josephson junction setup composed of a 1D topological 

superconductor hosting “Andreev type end states” (for example, the kind of end-state as observed by 

P. Marra and M. Nitta, Phys. Rev. B 100, 220502(R)). We also show that the thermal noise expected in 

our proposed setup will not overwhelm our proposed measurements within realistic values of the 

parameters obtained from existing experiments  
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