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C.S. Fadley, Journal of Electron Spectroscopy
and Related Phenomena 178-179, 2 (2010).

Fig. 2. Inelastic mean free paths (IMFPs) for 41 elements, calculated using the TPP-
2M formula: Li, Be, three forms of carbon (graphite, diamond, glassy C), Na, Mg, Al,
Si, K, Sc, Ti, V, Cr, Fe, Co, Ni, Cu, Ge, Y, Nb, Mo, Ru, Rh, Pd, Ag, In, Sn, Cs, Gd, Tb, Dy,
Hf, Ta, W, Re, Os, Ir, Pt, Au, and Bi. Five “outlier” elements are indicated to provide
some idea of what electronic structure characteristics can give rise to deviations
from the majority behavior: diamond and the alkali metals. The dashed straight line
for higher energies represents a variation as A, erEI:I?S, and is a reasonable first
approximation to the variation for all of the elements shown (from Ref. [23]).
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e Cubic BN (N-1s) by Eq. (3) (@)
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KR ETEOLLE (Ek)

Material State Calc. (eV) Expt. (eV)
Gapped system

c-BN N-1s 3908.87 398.1*
bulk NHs N-1s 398.92 399.0"
Diamond C-1s 286.50 285.67
Si Si-2py /o 100.13 99.8*
Si Si-2ps/  99.40 99.2*
Semimetal or Metal

Graphene C-1s 284.23 284.41
TiN N-1s 396.43 397.13
TiC C-1s 281.43 281.5*

FIFEXSRE: 0.4 eV, FIIEXSRZE: 0.16 %




Molecule Cale. (V) Expt.” (eV) Molecule Calc. (eV) Expt.” (eV)
C-1s state 0-1s state

CO 205.87 296.19 CO 542.50 542.4
CoHa 201.24 291.17 CO- 541.08 541.2
CO 296.89 297.66 0,(S=3)  543.15 544.2
HCN 203.35 293.50 02(S=32)  542.64 543.1
CaoHy 290.50 290.79 H>0 539.18 539.9

H,CO 294.00 294.47 Si-2p state

N-1s state SiH, 106.56 107.3
409.89 409.83 SiaHg 106.21 106.86
404.70 405.60 SiFy 111.02 111.7
404.82 406.1 SiCly 109.32 110.2
406.16 406.36
408.24 408.66

411.08 112,57 34 xtEs 0.5 eV

410.62 411.6

410.10 410.2 Slzi']*a -;j- ‘5'% 0. 22 %
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Kohn Sham eigenvalue (eV)
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C.-C. Lee et al., PRB 90, 075422 (2014).
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C.-C. Lee et al., Phys. Rev. B 95, 115437 (2017).
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C.-C. Lee et al., Phys. Rev. B 90, 075422 (2014).
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| hope you have been well since our last meeting.

As you may remember, we can

structure of this layer was mys)

images, by performing DFT ca | =

ARPES spectrum. To verify fur’

values.

| briefly discussed with Lee-s¢' ;
Therefore | would like to know;
With my best regards
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A. Fleurence et al., Phys. Rev. B 102, 201102 (2020).
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XANES: X-ray Absorption Near Edge Structure
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Calcs. by FEFF and experiments
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Acetylene (C-K) | 285.56 285.8@)
Ethylene (C-K) | 284.17 284.3(@)
Ethane (C-K) 287.00 287.2@)

c-BN (B-K) 195.28  195.5()
(a) Hitchcock, A. P.; Brion, C. E. J. Electron Spectrosc. Relat. Phenom. in eV
10, 317 (1977).
(b) D. N. Jayawardane et al, Phys. Rev. B 64, 115107 (2001).
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Kubo-Greenwood D =&, #2

Kubo-Greenwood®D =, [I1-3]IcEDOE, AZEEEEIIRAXATEHGAO>NS,
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Oap(w) =N

K. J,J

where V is volume, f is Fermi-Dirac function, K is index of k
points, J and J° are indexes of an occupied state and an
unoccupied state, and P is momentum operator along x/y/z direction.
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(1] R. Kubo, J. Phys. Soc. Japan 12 (6), 570-586 (1957).

[2] D. A. Greenwood, Proc. Phys. Soc. 71 (4), 585 (1958).
[3] L. Calderin, V. V. Karasiev, S. B. Trickey, Comput. Phys. Commun., 221, 118 (2017).
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