ELECTRON INELASTIC MEAN FREE PATHS
CedricJ. Powell

The inelastic mean free path (IMFP) of electrons is defined as
the average of distances, measured along the trajectories, that
electrons with a given energy travel between inelastic collisions
in the substance. It is an important parameter in analyzing results
from surface-characterization techniques such as Auger electron
spectroscopy, x-ray photoelectron spectroscopy, low-energy elec-
tron diffraction, and others. IMFPs can be measured by the elas-
tic-peak electron spectroscopy technique and other methods, and
they can be calculated from optical data. A detailed analysis of the
experimental and theoretical considerations in obtaining reliable
IMPF values can be found in reference 4.

The table below gives recommended IMFP values for several
elements, simple inorganic compounds, and organic materials.
Values are given in Angstrém units (1 A = 10° m) for a range of

electron energies. Substances are given in alphabetical order by
name, with elements and inorganic compounds listed before the
organic materials.
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Electron Inelastic Mean Free Path in A

Electron Energy in eV

Substance Formula 50 100 150 200 3
Aluminum Al 3.5 4.6 5.7 6.8
Bismuth Bi 4.9 55 6.3 7.2
Carbon C 59 6.4 7.5 88 1
Chromium Cr 4.4 4.3 5.0 5.7
Copper Cu 5.2 5.0 5.4 6.0
Gallium phosphide GaP 56 65 78 90 1
Gold Au 6.3 4.7 4.7 5.1
Hafnium Hf 5.8 6.2 7.1 8.0 1
Indium phosphide InP 48 49 56 64
Iridium Ir 5.3 4.3 4.7 5.2
Iron Fe 4.3 4.4 5.1 5.8
Lead(II) sulfide PbS 4.8 5.6 6.7 78 1
Lead(II) telluride PbTe 4.3 5.5 6.6 7.7
Magnesium Mg 4.0 54 6.8 82 1
Molybdenum Mo 51 45 50 56
Nickel Ni 49 45 4.9 54
Niobium Nb 6.0 6.0 6.7 7.7
Osmium Os 5.5 4.3 4.5 5.0
Palladium Pd 4.8 4.8 5.4 6.2
Platinum Pt 5.0 4.2 4.5 4.9
Potassium chloride KCl 7.5 7.8 93 109 1
Rhenium Re 52 3.8 39 43
Rhodium Rh 4.8 4.1 4.5 5.0
Ruthenium Ru 4.9 4.2 4.6 52
Silicon Si 4.1 53 6.5 78 1
Silicon carbide SiC 4.7 4.9 5.8 6.8
Silicon dioxide (vitreous) Sio, 8.0 7.7 88 100 1
Silver Ag 64 47 48 52
Tantalum Ta 4.8 4.5 5.0 5.5
Titanium Ti 4.5 5.1 6.2 7.3
Tungsten W 50 4.1 45 50
Vanadium \' 4.2 4.9 5.9 6.8
Yttrium Y 5.0 5.5 6.4 7.5
Zinc sulfide ZnS 5.8 6.5 7.7 89 1
Zirconium Zr 44 4.8 5.7 6.6
Adenine C.H.N, 64 66 78 92 1
Bovine plasma albumin 73 72 85 99 1
B-Carotene C,Hy, 64 70 85 100 1
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400 600 800 1000 1200 1400 1600 1800 2000 Ref.
109 145 180 213 246 278 31.0 341 372 5
106 140 172 202 232 261 289 316 344 1
13.7 184 228 270 31.1 352 391 43.0 468 1
86 114 140 166 191 216 240 263 286 1
86 113 139 165 189 21.3 237 260 283 4
137 181 223 263 302 341 378 415 452 2
7.2 95 117 138 158 17.8 197 216 234 4
120 156 190 222 253 284 314 344 373 1
9.7 128 157 187 214 242 268 294 320 2
7.5 97 11.8 138 157 176 194 212 229 1
85 11.2 137 162 186 209 232 255 27.7 1
121 161 198 236 271 306 339 372 405 2
119 158 196 234 269 303 337 37.0 402 2
13.0 175 217 259 299 339 377 416 453 1
85 113 140 165 189 21.2 235 258 28.0 1
77 101 124 146 16.7 188 20.8 228 247 4
11.7 156 192 226 259 291 323 353 384 1
7.1 91 111 129 147 164 181 198 215 1
94 125 154 182 209 235 260 284 309 1
7.1 92 112 131 149 167 185 202 219 1
17.3 232 287 340 392 442 491 540 588 2
6.0 7.7 94 109 125 140 154 169 183 1
7.3 97 120 141 162 182 201 220 239 1
7.8 104 128 151 174 195 21.6 237 257 1
125 166 206 244 282 31.8 354 39.0 425 1
105 139 171 203 233 263 292 321 350 2
152 20.0 247 293 337 380 422 464 505 2
77 102 126 149 172 193 214 235 255 4
80 104 127 148 169 190 210 229 249 1
116 156 195 232 268 302 336 369 402 1
7.3 94 114 134 152 171 189 206 224 1
107 143 177 21.0 243 274 305 335 364 1
119 160 198 234 270 304 338 371 404 1
136 179 220 260 298 336 373 409 445 2
105 141 175 207 238 269 299 328 357 1
144 192 241 286 331 374 416 458 499 3
154 207 258 308 356 402 448 494 538 3
159 214 269 320 370 419 466 513 56.0 3



Electron Inelastic Mean Free Paths

Substance
Deoxyribonucleic acid
(DNA)
1,6-Diphenyl-1,3,5-
hexatriene
Guanine
Hexacosane
Kapton
Polyacetylene
Poly(butene-1-sulfone)
Polyethylene
Poly(methyl methacrylate)
Polystyrene
Poly(2-vinylpyridine)

Formula
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