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Table 1 Diagonal and spin-orbit parameters for 

our parameterization of SmSe in the sp
3
d

5
f
7
s

*
 

model. All values are in eV. 

Parameter SmSe 

Esc 40 

Esa -8.2844 

Epc 20.3875 

Epa 4.3214 

Edc 10.1603 

Eda 18.3778 

Efc 10.0915 

Efa 40 

Es*c 10.8117 

Es*a 31.8322 

δpc 0.0046 

δpa 0.3652 

δdc 0.0769 

δda 0.0174 

δfc 2.0600 

δfa 0 

 

Table 2 First nearest neighbor two-center 

integrals for our parameterization of SmSe in 

the sp
3
d

5
f
7
s

*
 model. All values are in eV. 

Parameter SmSe 

ssσ -0.0004 

s*s*σ -0.1324 

scs*a 0 

s*csa -0.0032 

sapcσ 0.1256 

scpaσ 0 

s*apcσ 0.1726 

s*cpaσ 0.7035 

sadcσ -1.9055 

scdaσ 0 

s*adcσ -0.0493 

s*cdaσ -0.0111 

safcσ 0 

scfaσ 0 

s*afcσ 0.0002 

s*cfaσ 0 

ppσ 0.1313 

ppπ -0.1326 

padcσ -0.9865 

pcdaσ -0.9979 

padcπ 0.5711 

pcdaπ 0.8405 

pafcσ -0.2168 

pcfaσ 0 

pafcπ 0.1982 

pcfaπ 0 

ddσ -0.5877 

ddπ 0.1156 

ddδ -0.0942 

dafcσ -0.0016 

dcfaσ 0 

dafcπ 0.00057 

dcfaπ 0 

dafcϕ -0.00057 

dcfaϕ 0 

ffσ 0 

ffπ 0 

ffδ 0 

ffϕ 0 

 

Table 3 Second nearest neighbor two-

center integrals for our parameterization of 

SmSe in the sp
3
d

5
f
7
s

*
 model. All values are in 
eV. 

Parameter SmSe 
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sasaσ -0.0055 

scscσ 0 

s*as*aσ -0.0067 

s*cs*cσ -0.2457 

sas*a -0.1173 

scs*c 0 

sapaσ 0.1833 

scpcσ 0.0007 

s*apaσ 0.1494 

s*cpcσ 0.0717 

sadaσ -0.0013 

scdcσ 0 

s*adaσ -0.0079 

s*cdcσ -0.0033 

safaσ 0 

scfcσ 0 

s*afaσ 0 

s*cfcσ 0.0012 

papaσ 0.2165 

pcpcσ 1.0467 

papaπ -0.0357 

pcpcπ -0.1697 

padaσ -0.1523 

pcdcσ -0.2104 

padaπ 0.3064 

pcdcπ 0.0609 

pafaσ 0 

pcfcσ -0.0026 

pafaπ 0 

pcfcπ 0.0008 

dadaσ -0.1913 

dcdcσ -0.7889 

dadaπ 0.3473 

dcdcπ 0.2889 

dadaδ -0.1749 

dcdcδ -0.0805 

dafaσ 0 

dcfcσ -0.0310 

dafaπ 0 

dcfcπ 0.0028 

dafaϕ 0 

dcfcϕ -0.0417 

fafaσ 0 

fcfcσ 0 

fafaπ 0 

fcfcπ 0 

fafaδ 0 

fcfcδ 0 

fafaϕ 0 

fcfcϕ 0 

 

Table 4 Dimensionless scaling 

exponents, η, and diagonal 

parameter shift constants, C. 

Parameter SmSe 

ηs*sσ 2.7476 

ηssσ 1.1210 

ηss*σ 2.7476 

ηs*s*σ 0.3201 

ηspσ 1.9926 

ηs*pσ 7.4774 

ηsdσ 2.8848 

ηs*dσ 0.4658 

ηsfσ 2.6502 

ηs*fσ 1.8601 

ηppσ 0.5835 

ηppπ 7.3834 

ηpdσ 7.72240 

ηpdπ 0.2424 

ηpfσ 3.7781 

ηpfπ 1.3919 

ηddσ 3.0106 

ηddπ 3.7886 

ηddδ 3.7201 

ηdfσ 1.6722 

ηdfπ 0.0214 

ηdfδ 0.3015 

ηffσ 2.0151 

ηffπ 1.4708 

ηffδ 0.8101 

ηffϕ 1.0060 

Eshift 26.1099 

Csasc Csasc 0.7263 

Cscsc 1.0188 

Csasa 0.5019 

Cs*as*c Cs*cs*a 0.7328 

Cs*cs*c 0.3651 

Cs*as*a 1.3870 

Csas*c 1.0671 

Cscs*a 0.3292 

Csas*a 0.6616 

Cscs*c 1.0432 
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Csapc 0.9611 

Cscpa 0.8207 

Cscpc 1.1291 

Csapa 1.1030 

Cs*apc 0.7722 

Cs*cpa 6.1561 

Cs*cpc 1.1660 

Cs*apa 0.4389 

Csadc 1.1049 

Cscda 0.9722 

Cscdc 0.9030 

Csada 0.7891 

Cs*adc 0.5091 

Cs*cda 0.0488 

Cs*cdc 0.7137 

Cs*ada 0.7741 

Csafc 1.1505 

Cscfa 0.7301 

Cscfc 1.2264 

Csafa 1.2045 

Cs*afc 0.5803 

Cs*cfa 1.0349 

Cs*cfc 0.8415 

Cs*afa 0.4994 

Cpapc Cpcpa 4.5655 

Cpcpc 4.8908 

Cpapa 2.4676 

Cpadc 0.0390 

Cpcda 0.5881 

Cpcdc 1.4889 

Cpada 0.6510 

Cpafc 7.0557 

Cpcfa 1.5457 

Cpcfc 0.8616 

Cpafa 0.4083 

Cdadc Cdcda 0.0111 

Cdcdc 0.6516 

Cdada 0.7797 

Cdafc 1.7160 

Cdcfa 1.3235 

Cdcfc 1.2333 

Cdafa 0.9812 

Cfafc Cfcfa 0.9665 

Cfcfc 0.3764 

Cfafa 1.5813 

 

 


