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. statistical N-point correlation functions

two-point correlation functions

small angle X-ray scattering
transmission/scanning electron microscopy
weak-contrast, strong contrast

two point correlation function

Stell

. Torquato

Sheehan

. St-Pierre

. Suzue

. Shikaono

. Kasagi

. Fullwood

. focused ion beam/scanning electron microscopy
. X-Ray computed tomography

. scattering electron microscopy

. morphology

. transmission electron microscopy
. covariance

. debye

. annealing optimization approach
. Monte Carlo

. mean square error

. Metropolis

(References) @L;.o

. Torquato, S. Random heterogeneous materials: mi-

crostructure and macroscopic properties vol. 16:

Springer Science & Business Media, pp.24-28 (2013).

. Yves, R., Ahzi, S., Baniassadi, M. and et al., Applied

RVE Reconstruction and Homogenization of Heteroge-
neous Materials: John Wiley & Sons, (2016).

. Baniassadi, M., Addiego, F., Laachachi, A. and et al.

“Using SAXS approach to estimate thermal conductiv-
ity of polystyrene/zirconia nanocomposite by exploit-
ing strong contrast technique”, Acta Materialia, 59, pp.
2742-2748, (2011).

. Baniassadi, M., Garmestani, H., Li, D. and et al. “Three-

phase solid oxide fuel cell anode microstructure realiza-
tion using two-point correlation functions”, Acta mate-
rialia, 59, pp. 30-43, (2011).

oo gl s bl s (5Ll plse b 3 slo il o St els

Olgse S Ojpo cpd 9l pe o3l LU Sl dep Nien Clj Coad]

A

(e ..»,S |)~:.\5 Cawd a.)LAJL".;»l.w LY [,:j:.......o (5% ] ul&%| uil O"““I" L
M il e bl (Stmad 15 03,0] s 4 sl Bl sloc)

[$2

10.

11.

12.

13.

14.

15.

16.

Hamedani, H.A., Baniassadi, M., Khaleel, M. and et al.
“Microstructure, property and processing relation in gra-
dient porous cathode of solid oxide fuel cells using statis-
tical continuum mechanics”, Journal of Power Sources,
196, pp. 6325-6331, (2011).

Li, D., Baniassadi, M., Garmestani, H. and et al. “3D re-
construction of carbon nanotube composite microstruc-
ture using correlation functions”, Journal of Computa-
tional and Theoretical Nanoscience, T, pp. 1462-1468,
(2010).

Debye, P., Anderson Jr, H. and H. Brumberger. “Scat-
tering by an inhomogeneous solid. II. The correlation
function and its application”, Journal of applied Physics,
28, pp. 679-683, (1957).

Kroner, E., “Statistical Modelling”, Modeling Small De-
formation of Polycrystals, Springer, Dordrecht, pp.229-
291, (1986).

Dopazo, C. Edward E. O. “An approach to the autoigni-
tion of a turbulent mixture”, Acta Astronautica (1974).
Beran, M. “Statistical Continuum Theories Interscience

Pub”,New York-London-Sydney, p. 91, (1968).

Phan-Thien, N. and Milton, G. “New bounds on the ef-
fective thermal conductivity of N-phase materials”, n
Proceedings of the Royal Society of London A: Mathe-
matical, Physical and Engineering Sciences, pp. 333-348,
(1982).

Dederichs, P.H. and Zeller, R. “Variational treatment of
the elastic constants of disordered materials”, Zewtschrift
fir Physik, 259, pp. 103-116, (1973).

Willis, J.R. “Variational and related methods for the
overall properties of composites”, Advances in applied
mechanics, 21, pp. 1-78, (1981).

McCQOY, J.J. “On the calculation of bulk properties of
heterogeneous materials”, Quarterly of Applied Mathe-
matics, 37, pp. 137-149, (1979).

Torquato, S. “Effective electrical conductivity of two-
phase disordered composite media”, Journal of Applied
Physics, 58, pp. 3790-3797, (1985).

Sen, A.K. and Torquato, S. “Effective conductivity of
anisotropic two-phase composite media”, Physical Re-
view B, 39, p. 4504, (1989).

Brown Jr, W.F. “Solid mixture permittivities”, The
Journal of Chemical Physics, 23, pp. 1514-1517, (1955).

YA

w3 Sl (Scer 1l5 2 9



Yl FEF s OFAY L) ot SOl aigs

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

v4

Liu, Z., Moore, J.A.; Aldousari, S.M. and et al. “A sta-
tistical descriptor based volume-integral micromechanics
model of heterogeneous material with arbitrary inclu-
sion shape”, Computational Mechanics, 55, pp. 963-981,
(2015).

Bochenek, B. and Pyrz, R “Reconstruction of ran-
dom microstructures-a stochastic optimization prob-
lem”, Computational Materials Science, 31, pp. 93-112,
(2004).

Liang, Z., Fernandes, C., Magnani, F. and et al. “A re-
construction technique for three-dimensional porous me-
dia using image analysis and Fourier transforms”, Jour-
nal of Petroleum Science and Engineering, 21, pp. 273-
283, (1998).

Talukdar, M. and Torsaeter, O. “Reconstruction of
chalk pore networks from 2D backscatter electron micro-
graphs using a simulated annealing technique”, Journal
of Petroleum Science and Engineering, 33, pp. 265-282,
(2002).

Yeong, C. and Torquato, S. “Reconstructing random me-

dia”, Physical Review E, 57, p. 495, (1998).

Hasanabadi, A., Baniassadi, M., Abrinia, K. and et
al. “3D microstructural reconstruction of heterogeneous
materials from 2D cross sections: A modified phase-

recovery algorithm”, Computational Materials Science,
111, pp. 107-115, (2016).

Torquato, S. “Effective stiffness tensor of composite
media-I. Exact series expansions”, Journal of the Me-
chanics and Physics of Solids, 45, pp. 1421-1448, (1997).

Pham, D. and Torquato, S. “Strong-contrast expan-
sions and approximations for the effective conductivity
of isotropic multiphase composites”, Journal of applied
physics, 94, pp. 6591-6602, (2003).

Torquato, S., Random Heterogeneous Materials: Mi-
crostructure and Macroscopic Properties vol. 16:
Springer Science & Business Media, pp.80-101 (2002).

Lin, S. and Garmestani, H. “Statistical continuum me-
chanics analysis of an elastic two-isotropic-phase com-
posite material”, Composites Part B: Engineering, 31,
pp- 39-46, (2000).

Garmestani, H., Lin, S., Adams, B.L. and et al. “Statis-
tical continuum theory for large plastic deformation of
polycrystalline materials”, Journal of the Mechanics and

Physics of Solids, 49, pp. 589-607, (2001).

Garmestani, H., Lin, S. and Adams, B.L. “Statistical
continuum theory for inelastic behavior of a two-phase
medium”, International Journal of Plasticity, 14, pp.

719-731, (1998).

Lin, S, Garmestani, H. and Adams, B. “The evolu-
tion of probability functions in an inelasticly deforming
two-phase medium”, International Journal of Solids and
Structures, 37, pp. 423-434, (2000).

St-Pierre, L., Heripre, E., Dexet, J., Crepin, G. and et al.
“3D simulations of microstructure and comparison with
experimental microstructure coming from O.I.M analy-
sis”, International Journal of Plasticity, 24, pp. 1516-
1532, (2008).

31.

32.

33.

34.

36.

37.

38.

39.

40.

41.
42.

43.

44.

46.

47.

48.
49.

Suzue, Y., Shikazono, N. and Kasagi, N. “Micro mod-
eling of solid oxide fuel cell anode based on stochastic
reconstruction”, Journal of Power Sources, 184, pp. 52-

59, (2008).
Fullwood, D.T., Niezgoda, S.R. and Kalidindi, S.R. “Mi-

crostructure reconstructions from 2-point statistics us-
ing phase-recovery algorithms”, Acta Materialia, 56, pp.
942-948, (2008).

Principe, E.L. “How to use FIB-SEM data for 3-D re-
construction”, R& D Magazine, 6, pp. 29-30, (2008).
Jiao, Y., Stillinger, F. and Torquato, S. “Modeling het-
erogeneous materials via two-point correlation functions:
Basic principles”, Physical Review E, 76, p. 031110,
(2007).

. Jiao, Y., Stillinger, F. and Torquato, S. “Modeling het-

erogeneous materials via two-point correlation functions.
II. Algorithmic details and applications”, Physical Re-
view E, 77, p. 031135, (2008).

Ketcham, R.A., and William D.C. “Acquisition, opti-
mization and interpretation of X-ray computed tomo-
graphic imagery: applications to the geosciences”; Com-
puters & Geosciences (2001).

Roux, S. and et al. “Three-dimensional image correla-
tion from X-ray computed tomography of solid foam”
Composites Part A: Applied science and manufacturing

(2008).

Todokoro, H. and Ezumi, M. “Scanning electron micro-
scope”, ed: Google Patents, U.S. Patent No. 5,872,358
(1999).

Hayat, M.A., Principles and Techniques of Scanning
Electron Microscopy. Biological Applications, New York,
NY: Van Nostrand Reinhold Co 1, (1974).

Torquato, S., Random heterogeneous materials: ma-
crostructure and macroscopic properties. New York:
Springer Verlag, pp.150-181 (2002).

Jiao. S.F., Torquato, Y.S. Phys Rev, E 79 (2007).

Alexandre M, D.P. “Polymer-layered silicate nanocom-
posites: preparation, properties and uses of a new class
of materials”, Materials Science and Engineering, R-
Reports 28:1-2. (2000).

Kashiwagi, H.R., Zhang, T., Briber, X. and et al. “Poly-
mer”, ed, p. 45:881, (2004).

Kashiwagi, F.J., Douglas JF, T., Yamamoto, K. and
et.al. “Polymer”, ed, p. 48:4855, (2007).

. Edraki. M. and Banimahd Keivani, M. “Study on the

Optical and Rheological properties of polymer-layered
Silicate Nanocomposites”, Journal of Physical & Theo-
retical Chemistry, 10, pp. 69-79, (2013).

Bandyopadhyay, J. and Ray, S.S. “The quantitative anal-
ysis of nano-clay dispersion in polymer nanocomposites
by small angle X-ray scattering combined with electron
microscopy”, Polymer, 51, pp. 1437-1449, (2010).
Guimer, A. and Fournet, G. and Walker, C.B. Small an-
gle scattering of X-rays, J. Wiley & Sons, New York, pp.
268, (1955).

Debye P, A.H., Appl Phys p. 28:4, (1997).

Debye, P., Anderson, H.R., Jr. and Brumberger, H. “J.
Appl. Phys”, 28, p. 679 (1957).



50.

51.

52.

53.

Frisch, H. and Stillinger, F.H. “Contribution to the sta-
tistical geometric basis of radiation scattering”, The
Journal of Chemical Physics, 38(9), pp. 2200-2207,
(1963).

Cullity, D.B., Stuart, S.R.“Elements of X-ray diffrac-
tion”, Pearson Education (2014).

Brumberger, H. “Modern aspects of small-angle scatter-
ing”, : Springer Science & Business Media, 451, p.463
(2013).

Feigin, L.A., Svergun, D.I., and Taylor, G.W., Determu-
nation of the Integral Parameters of Particles, in Struc-
ture Analysis by Small-Angle X-ray and Neutron Scat-

tering, ed: Springer, Boston, MA, pp.59-105 (1987), pp.
59-105.

. Glatter, O. and Kratky, O. Small angle X-ray scattering:

Academic press, (1982).

. Jiao, Y., Stillinger, F. and Torquato, S. “Optimal pack-

ings of superdisks and the role of symmetry”, Physical
review letters, 100, p. 245504, (2008).

. Sheidaei, A., Baniassadi, M., Banu, M. and et al. 3-D mi-

crostructure reconstruction of polymer nano-composite
using FIB-SEM and statistical correlation function”,
Composites Science and Technology, 80, pp. 47-54,
(2013).

¥o

o3 Sl (Scer 1l5 2 9





