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Strong electron-phonon coupling and predicted high superconducting transition temperature of MXenes revealed in 2H-Mo2N under biaxial stress.
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Stress-strain calculation
[bookmark: _Hlk121919511]The atomic configurations of the 1T- and 2H-Mo2N are displayed in Fig. 1S. The vacuum-slab model of Mo2N is constructed with a vacuum thickness of 20 Å to prevent the interaction between the the nearest layers. The unstressed 1T- and 2H-Mo2N were performed by fully relaxing to get the free-strain crystal structures consisting of lattice parameter () and layer thickness (d). To get the real thickness of two-dimensional materials, the covalent radius (1.45 Å) of Mo atoms is accounted. Therefore, the d value was measured between the topmost and bottommost of the electron distribution. The stress tensor () was calculated after optimizing atomic positions under a fixed biaxial strain () as defined by Equation (1S). The biaxial stress () is rescaled following Equation (2S).
											(1S)

 							(2S)

where  and  are the lattice constants of Mo2N at given biaxial strains.



Critical superconducting temperature (Tc)	
	Critical superconducting temperature (Tc) is calculated using the Allen-Dynes formula, as shown in equation (3S). The integration of electron-phonon coupling strength (l) and the logarithmic average of the spectral function (wlog) solved by the isotropic Eliashberg theory [1], are obeyed by equations (4S) and (5S), respectively. 
					(3S)
					(4S)
					(5S)
where  is electron-phonon coupling constant for mode  at wavevector  defined as
						(6S)

while  is phonon linewidth, and the spectral function () is defined as 

			(7S)

Since l > 1.5, it is classified as strong electron-phonon coupling [2]. The Allen-Dynes formula is needed to be modified by adding the strong coupling correction as written as

					(8S)
where , , and .
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Figure 1S. Partial density of states (PDOS) of 1T and 2H phases of Mo2N at -5%, 0%, and 5% of strains.
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Figure 2S. (a) Relative total energy respecting the energy of the 2H- Mo2N at e = 0%, and (b) relative enthalpy respecting those of the 1T- Mo2N via biaxial strain from -6% to 6%. The enthalpy () is calculated from the equation; , where  is total energy,  is volume of cell, and  is the equivalent pressure calculated from the stress tensors.
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Figure 3S. Phonon dispersions derived by finite displacement method of 2H-Mo2N at (a) compressive strains of -5% and -7%, and (b) tensile strains of 5% and 6%.

Table 1S. Lattice parameter (a), numbers of electron density at the Fermi level (NEf), logarithmic average of the spectral function (ωlog), integration of the lambda (λ), and critical temperature (Tc) of Mo2N and Mo2C at certain biaxial strains (e).

	
	a (Å)
	e (%)
	NEf (Ry-1)
	wlog (cm-1)
	l
	Tc (K)

	2H-Mo2C
	2.835
	0
	17.3
	213
	0.58
	4.3

	1T-Mo2N
	2.786
	0
	17.8
	248
	0.98
	16.8

	2H-Mo2N
	2.818
	0
	17.6
	227
	1.32
	22.7

	
	2.677
	-5.0
	19.7
	215
	1.51
	24.7

	
	2.705
	-4.0
	23.2
	240
	2.00
	34.5

	
	2.747
	-2.5
	22.9
	195
	2.22
	30.1

	
	2.790
	-1.0
	20.9
	213
	1.54
	25.0

	
	2.846
	1.0
	19.4
	220
	1.19
	19.4

	
	2.888
	2.5
	20.0
	212
	1.25
	20.0

	
	2.931
	4.0
	21.6
	183
	1.56
	21.6

	
	2.959
	5.0
	25.3
	158
	2.24
	24.4



Table 2S. Root mean square of frequency (wrms), strong-coupling correctness factors (f1 and f2), and superconducting temperatures (Tc and Tcs) of 2H-Mo2N at -4%, -2.5%, and 5% of strain obtained by using the modified Allen-Dynes formula. 
	e (%)
	wrms (cm-1)
	f1
	f2
	f1×f2
	Tc (K)
	Tcs (K)

	-4.0
	222
	1.13
	0.97
	1.09
	34.5
	37.8

	-2.5
	203
	1.15
	1.02
	1.18
	30.1
	35.4

	5.0
	166
	1.15
	1.03
	1.18
	24.4
	28.9
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