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Fig.1 Rank order diagram for the values of

RMS; from Eq. (3) for the 100 materials.
Values of RMS; were evaluated for IMFPs

from the TPP-2M equation.
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left: Plot of RMS; values for IMFPs from the TPP-2M equation as a function of Brpp_2m/Bric-

right: Plot of RMS; values for IMFPs from the TPP-2M equation as a function of Yrep-zm/ Y-
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Fig.3 Plots of the calculated inelastic mean free paths (solid circles) as a function of electron kinetic energy above
the bottom of the conduction band for (A) LiF and (B) Si3Ns. The triangles show the previously published IMFPs
of Tanuma et al.(IMFP III) The solid lines show fits to the new IMFPs with the relativistic modified Bethe (M.
Bethe) equation. The long-dashed lines indicate IMFPs calculated from the relativistic TPP-2M equation. (C)
and (D) Plots of ratios of IMFPs from the modified Bethe equation, from the TPP-2M equation, and from Tanuma
et al.(IMFP III) to the new IMFPs as a function of electron kinetic energy for (C) LiF and (D) Si3Na.
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Fig. 4 Upper figure: Values of RMSi obtained from optical IMFPs
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corresponding values of RMSi with IMFPs calculated from the TPP-2M equation.
squares: inorganic compounds; Solid diamonds: organic compounds.

inorganic compounds, and 14 organic compounds.

and calculated from the JTP equation to the
Solid circles: elemental solids; Solid
(A, B) Ratios of IMFPs calculated from the JTP
equation (A) and from the TPP-2M equation (B) to IMFPs calculated from optical data with the relativistic full Penn
algorithm and the Boutboul et al. approach for nonconductors as a function of electron energy for 41 elemental solids, 45



o DM b, TPP-2M TlE RMSi DK % 25 7z diamond, ¢-BN, LiF, graphite, h-
BN 72 & Ofii23, JTP K TIIBELIC/NE K e o T B 2 e 3bh B,

% 72, IMFP ©%£E#fE & JTP IMFP @) RMS # 13, IMFP ®%Ekf# & optical IMFP
(FPA) Ol RMS L FfEETH 57z, L7zA > T, JTP X 6fF 5% IMFP (3,
TPP-2M JiftX 226136405 IMFP X0 b, X VIRAMEHIC L TERTH 2 L FH
Abid,

4. ZEER

ol L ICEHBIC T 230 E LT 50Ttk l, 2oz E LY, »0H
HICAFTE 3 kAN T 5,

IMFP OFtHEFICB LT, HHICAFTZ 2ERZHENT 5,

1) JTP XoR%
A. Jablonski, S. Tanuma. S. J. Powell, Calculations of Electron Inelastic Mean Free Paths
(IMFPs). XIV. Calculated IMFPs for LiF and Si3N4 and Development of an Improved
Predictive IMFP Formula.
DOI : https://doi.org/10.48505/nims.4166
LR el 7219)
https://onlinelibrary.wiley.com/share/author/F2D2ZWXBZY CQH37KMRI5?target=10.100
2/s1a.7217
JTP, TPP-2M D35 % — 2 DFlIZ Z DI 2SI L TL F X v, 100 WE O
B, Ny FFry 7T AAF -7 03 IMFPIX, X, XL XIL XTI % HTL &0,
NIMS-MDR: https://mdr.nims.go.jp/ ICEFEEZHRDH Y 3,

2) Penn ® 7L 2 X L DfiFGR
S. Tanuma, C. J. Powell and D. R. Penn, Calculations of Electron Inelastic Mean Free Paths
for 31 Materials, Surf. Interface Anal. Volume 11, Issue 11, Pages 577 - 589 August (1988).
https://doi.org/10.48505/nims.4168
FEMS R 72 IMFP GHRICDO W T D Penn O 743 ) X AMEAFHE LT
%, full Penn algorithm, single pole approximation dif L { HFE2N T3, X 5T,
Bethe X% b L ic L7z IMFP ksl TPP B b~ S Tw 5, T
74 2 e, Fano plot 72 EDFEA D FEL W\, IMFP series ® 1 DX TH 5,
Penn @ Phys. Rev. BOJFER X D iR TH 2V LT W EE I,

FPA, SPA DX EmIE % & U EBEOFHFETEIE IMFP X, XI I L {id#id
TWw3, (7L, Penrn DAV P FALDTAITY XL EIFR TV 3,)



IMFP X: H. Shinotsuka, S. Tanuma, C. J. Powell, and D. R. Penn, " Calculations of electron
inelastic mean free paths. X. Data for 41 elemental solids over the 50 eV to 200 keV range
with the relativistic full Penn algorithm".

NIMS DOI :  https://doi.org/10.48505/nims.3043

IMFP XI: H. Shinotsuka, B. Da S. Tanuma, H. Yoshikawa, C. J. Powell, and D. R. Penn,
"Calculations of Electron Inelastic Mean Free Paths. XI. Data for Liquid Water for Energies

from 50 eV to 30 keV".
NIMS DOI : https://doi.org/10.48505/nims.1442

3) TPP-2M D%
TPP-2M K 237t5k, AHLAYD IMFP 5 TPP-2 RAHLRL TRk 5T 2,
FNXTA=ZDERB I 505 (LHFFLTWw3),
IMFP V: S. Tanuma, C. J. Powell, and D. R. Penn. " Calculations of Electron Inelastic
Mean Free Paths. V. Data for 14 Organic Compounds over the 50-2000 eV Range "
NIMS DOI :  https://doi.org/10.48505/nims.3963

5) % DA
FHE DO DRI H, FHME LT MDR NIMS ( https://mdr.nims.go.jp/)
TRlENTwE, Xy ve—F7 Y —%0T, €O0MALTEI Y,
B OIEHIERELICEES 2 —fikim M2 ?) 1cowTid JSAGEOERGEIE KM
B EICB T 2E5OREIT AMMICERINs2? | 1-26 VESRL TR
X\, VI Tl FPA OERRMNIZRFHRITIEZFEMIC SRS 2 TETT,
I e
II: FAEEE L IMFP
III: XPS & X N AES I X 2 FRHE =DM
IV: BAA%,FE H BATRE, —RACIRE) 78
V: FEEREE F v 72 B IC 351 2 B O IR BEL T AR

LR



