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Phonon-limited carrier mobilities B UCLouvain
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Drift Boltzmann transport equation (BTE) [WUCLouvain
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Linearized drift BTE B UCLouvain
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Hall BTE B UCLouvain
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Electron-phonon Wannier (EPW) B UCLouvain

EPW relies on MLWF to interpolate electron-phonon matrix elements.
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Dynamical quadrupoles in el-ph B UCLouvain

Imnv (K, Q) _ginu (k,aq) + g'rlr:l'm/ (k,a)
gTLr:LnV(ka q) gvlrzwei]u) (ka q) +g’rﬁnﬁ,9 (kv q) +

1

2 2
L,eD —i(G+q)-Tx
k E E
Grmi (@) = VuC 47el {QN M, wqy] Gi_qe

(G + Q) : Z,Lg *€rqu <\I’ |
(G+q) e (G+q) "

A €2 h 3
ek, q) = { }

iat+G): W,

g’mnl/

Ve 4me0 2Ny M wqu i
« (G + q) (G + q) enqv anka (k G+ q) ,Z(GJrq).TN
(G+4q)-e>-(G+q) ’

C. Verdi et al., Phys. Rev. Lett. 115, 176401 (2015)
G. Brunin et al., Phys. Rev. Lett. 125, 136601 O 0)
V.A. Jhalani et al., Phys. Rev. Lett. 125, 136602 (202!

www.samuelponce.com

0)



Dynamical quadrupoles in D B UCLouvain
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Silicon el-ph B UCLouvain
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Deformation potential of c-BN
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10 simple bulk semiconductors
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Hall factor B UCLouvain
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Hall factor

Diamond silicon Gahs 3csic AP
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Temperature dependence mobility W UCLouvain
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Spectral decomposition B UCLouvain
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Mobility comparison with experiment W UCLouvain
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2D materials - dynamical matrix B UCLouvain
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Phonon frequency of MoS,; monolayer B UCLouvain
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Deformation potential of MoS; monolayer ~ [BUCLouvain
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Mobility of MoS, monolayer W UCLouvain
(@) 700
— Drift D(DD)+G(eD)

g 600 — Hall D(DD)+G(eD)
T 500 Drift D(DD+DQ+QQ)+G(eD+eQ)
S — Hall D(DD+DQ+QQ)+G(eD+eQ)
> 400
S 300
€
c 200
o
g 100
w |

0
(b)1000

© Yu2016

% 800 o Cui2015
2 o Liu2015
S 600 © Momose2018
2
3 400
o
€
2 200
o
I

[o]
150 200 250 300 350 400 450 500
Temperature (K)

www.samuelponce.com Hall mobility



Conclusion B UCLouvain

o Efficient implementation of drift and Hall mobility in 3D and 2D
materials

@ Dynamical quadrupoles are important for accurate interpolation

@ Phonon-limited mobility overestimates experimental mobility

Open / Discussion
@ 1D materials

@ Higher level of theory - spectral functions ... - systematic benchmark
needed

o Effect of anharmonicity on carrier mobility

@ Transport with electron localization
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Quadrupole
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