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Self-influence and influence pseudotensors of
d-dimensional spheres

This document is a companion to Ref. [1]. It gathers analytical expressions for the self-influence and
influence pseudotensors of d-dimensional spheres (d = 2, 3).
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1 How to read this document?

Fourth-rank pseudotensors T j; are represented in tabular form as follows

Two-dimensional space (d = 2)

T
Ty

Tio11

T2
T2
T122

T2
T2
T1o12

Three-dimensional space (d = 3)

T
Ty
T3311
Ta1
T5111
T

T
T2
T3322
T3
T3122
T2

T1133
T233
T3333
T2333
T5133
T1233

T1123
T3
T3323
T3
T3123
T3

T1131
T3
T3331
T2331
T5131
T1231

Ti112
T2
T3312
Tx312
Ts112
T

It should be noted that the above representations should be understood as arrays, not matrices. Indeed, none of the
components have been premultiplied by 2 (resp. V2), as required by the Voigt (resp. Mandel) notation, which precludes

performing linear algebra operations (such as matrix-vector products) on these tables.
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This document follows closely the notations of Ref. [1]. In addition, a, and ag denote the radiuses of the spherical
inclusions « and g, respectively. It is recalled that r is the center-to-center distance of the two inclusions. Also, g (resp.
vp) denotes the shear modulus (resp. Poisson ratio) of the reference material. For d = 2, plane strain elasticity is assumed;
plane stress elasticity is retrieved with the classical substitution vy ¢ v (1 + vo)~! (leaving py unchanged).

Expressions of the self-influence pseudotensors Sk and influence pseudotensors wal (r) are given for k. =k +--- +
kg<pandl, =L +---+1; < p,withp =3 (d = 2)and p = 2 (d = 3); pseudotensors which are omitted below are
identically null. In addition, it is assumed that r = re; for the influence pseudotensors; in other words, the influence
pseudotensors are expressed in a local basis attached to the two inclusions under consideration. Such pseudotensors
are called elementary. In the general case of an arbitrarily oriented center-to-center vector, a change of basis must be
performed according to Ref. [1] to retrieve the influence pseudotensors from the elementary influence pseudotensors
provided in the present document.

2 Self-influence pseudotensors of d-dimensional spheres

2.1 Self-influence pseudotensors of disks (d = 2)
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2.2 Self-influence pseudotensors of spheres (d = 3)
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3 Elementary influence pseudotensors of d-dimensional spheres

3.1 Elementary influence pseudotensors of disks (d = 2)
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