Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2019

Supplemental Material for "Transport property of ligand-driven light-induced
spin-change Fe-based spin crossover complexes’

Feifei Li,'! Jing Huang,"* Yujiu Hu,? and Qunxiang Li>?3 T
1School of Materials and Chemical Engineering, Anhui Jianzhu University, Hefei, Anhui 230601, China
?Hefei National Laboratory for Physical Sciences at the Microscale,
University of Science and Technology of China, Hefei, Anhui 230026, China
I Synergetic Innovation Center of Quantum Information and Quantum Physics,
University of Science and Technology of China, Hefei, Anhui 230026, China

The proposed molecular junctions include the left (L)
and right (R) electrodes, and the extended molecule (C),
which contains the sandwiched Fe(stpy)s(NCS)2 com-
plex, two and three surface layers of the left and right
electrodes, respectively. To obtain spin-resolved current
through the molecular junction, the transmission coeffi-
cients of the molecular junctions are calculated using

T,(BE,V) =Tr[1G,IrG{], (1)

where ¢ stands for the spin-up (1) and spin-down ({)
channels, I', /g is the coupling matrix between the ex-
tended molecule and the left/right electrode, defined as
I'yr= i(ZL/R—ETL/R)/Z and G, is the spin-dependent
retarded Green’s function of the extended molecule, cal-
culating by,

Gy =[(E+in)Sc—He-Yp—%]75  (2)

here, Ho and S¢ stand for the Hamiltonian and overlap
matrices of the extended molecule, 1 stands for a small
number, and X7, (X g) is the self-energy due to the pres-
ence of the left (right) electrode, which is calculated by

YXrL/R= VL/RgL/RVLT/Rv (3)

where g“/F is the surface Green’s function of the left

(right) electrode, V7, (Vg) stands for the interaction be-
tween the extended molecule and left (right) electrode.

Then the current through the molecular junction is
obtained by

10V) =& [ TABV)IF(E - us) ~ F(E - un)ldE, (1)

where the f(E-u1) is the Fermi-Dirac function for the left
and right electrodes with the chemical potential jir,(g)-

Fig. S1 illustrates the flow chart of the adopted
DFT+NEGF method for calculating transport proper-
ties in this work.

* Corresponding author. E-mail: jhuang@ustc.edu.cn
T Corresponding author. E-mail: liqun@ustc.edu.cn



Choose computational { Choose a trial density p ]*

Parameters and method, L

i.e. functionals, r [ Calculate effective potential ]

basis sets :

Pseudopotential, - [Compute Green'’s functions ] No
|

[Construct new density Ppew by NEGF]
T

[ Construct molecular ] [Is self-consistency? ]
junction

Yes
[ Electrode calculations ] [Compute T(E) and I(V) ]

FIG. 1: Flow chart of DFT+NEGF method.



