Tl 26k

%&W&E%&%M

Q/FLM oo M m«é’&/é’m i i W

i
Fagwn 'I)Aikd Sy &

&&H

Appendix B evaluation of B(p+l’£+l)
In this appendix we shall evaluate the quantity g(ptl,2+1) ,
given by
@ x 3 3,0
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2 x j (%) j,(x)
wl | dg P i)
T 5 x-z
with z = (1+i) [Tﬁ]% , by means of complex integration. Using the

notation of section 4.2 we can replace this integral by
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The outcome of the integration does not depend on the way in which
the limit is taken ( i.e. ¢ + O or € + 0 ), in view of the prin-
ciple of dominated convergence ( see e.g. Feller 19?ft' ); an
integrable function which bounds the integrand is readily con-—

structed. Using the relation ( see Abramowitz and Stegun (1968) )
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we obtain for B(p+1’£+1) .
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To evaluate the first integral we use as contour a large semi-
circle above the real axis with its centre at the origin, together
with that part of the real axis which joins the ends of the semi-
circle; for the second integral we use the reflection of this con-—
tour with respect to the real axis. The integrals round the large
semicircles both tend to zero as the radii tend to infinity. Ap-
plying now Cauchy's residue theorem we find that the second inte-
gral vanishes and that the first integral yields the expression
for B(PHL,441) given in eq. (4.17).

Appendix C  proof of eq. (4.22)

In this appendix we shall show that the tensors §§22+1) , de—
fined in eq. (4.21) for & > 1 , satisfy the relation
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Many of the relations we shall use in this appendix can be found

in chapter 2 of Hess and Koehler (1980). With the help of the

relation
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and the identities
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Using eq. (C.1) and the fact that (QOU)2 = 1, one finds
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Combining the identity
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where @ denotes the 22 + 1 - fold contraction, with eq. (C.1) it
is clear that
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Finally, using the relation
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and eq. (C.l) one may check that
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Appendix D

As preparation for appendices E and F we evaluate in this ap-
pendix the quantities bif?-l’z'“l) for the cases p,% = 0,1 and i, j
=1,2,3 .

Using eq. (4.17) and the relations (see e.g. Abramowitz and
Stegun (1968) )
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In view of the symmetry relation (4.24) we have to evaluate

5 (201, 2041)
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only for p < &, while in the case p = R only for

i> 3 . For the cases p,% = 0,1 the contractions in eq. (4.23) can

be carried out very easily. Below we have listed expressions

for
s ]
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Appendix E  asymptotic behaviour of pT(l)

In this appendix we show that the asymptotic behaviour of

uT(l) for large values of of the Taylor number is given by
T 3 -1 -
W) =gz (nar) ™ {140 (172}

After substituting in eq. (4.26) the asymptotic expressions

R
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pendix D, and carrying out some standard manipulations one obtains

for pT(1)

r p, = 0,1 5 i,j = 1,2,3 , evaluated in ap-
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With this expression it is easily shown that the asymptotic

behaviour of pT(l) is given by eq. (E.l).

Appendix F  proof of eq. (4.34)

In this appendix we shall derive the power series expansion
for uT given in eq. (4.34) . The eipansion of the first term at
the right hand side of eq. (4.33) can easily be obtained from eq.
(4.28) :

oo wldald oo 2 _&.5. 8. .32 8.2 32 .5/ 32 _7/2
Es2 U=-3(1-5T +45T B Yot 285 T )
4
o2 ) (F.1)

We now turn to the other term in eq. (4.33) ,

R -1 .
T I RN C IO R C R I

Since the leading term in the expansion of 2(1’3) in powers of
L @3
T2 is proportional to T ( see eq. (4.18) ), B'7? must be

expanded up to order T3x2 and g(l’s)and 2(3’1) up to order TS/2 .

-~

The temnsor B(3’1) o U of rank three is traceless symmetric in its

first two indices and contains only one unit vector U . This
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tensor may therefore be decomposed in a similar way as E(3) ( see

section 4.2 ) . Using eqs. (4.22) - (4.24) it may be verified that

" 3 2
5(3’1) e U= ¢ (—1)l+1 b§133) a§3) (F.2)
= . i ~1
i=1
and also that
2 (1,3) : i+l _(1,3) 3)
I N RS D sl S S ORI (F.3)
= - o | =i
i=1
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Consider now the tensor E( y « In view of eqs. (F.2) and
(F.3) it is sufficient to determine the elements of the matrix 8
defined by the relation
G, 3 (3)
By a2’ % (Bl..a: i=1,2,3 (F.4)
= =i i T3 =9
j=1
up to order T3/2 . Egq. (F.4) is equivalent with
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Using eq. (4.22) and the expressions for b§333) for small values
]
of T, given in appendix D, one finds that
24 32 —
7 W/IOT 0
-1 _ 32 8§ 2
B~ = 55 710T 6 To5 715 T +0(1°)
8 J—
0 —'m/lST 2
Upon inversion one obtains for the matrix B :
7 2 ==
5% < 315 Y10 T 0
— 2 2
B = %/10'1‘ - ——-1-§¢5T +0 (|T% ) (E.5)

o
-~
l—l
|



-33-

-~ _1 -~
The evaluation of the term U - B(l’s) ® 2(3’3) o] 2(3’1) e U is

now straightforward : using eqs. (F.2) - (F.4) one obtains for
this term :
2 (1,3) (3 3)"1 (3,1) = 4 B i+l |, (1,3) . (1,3)
UeB /0B 0B cu= 13 3 1)V ;7277 b3 (8). .
= = = Pog B 1,i 1,3 1,1]
i=1 j=1
. ; (1,3)
Substituting eq. (F.5) and the expressions for b1 i for small
b ]
values of T, listed in appendix D, in this equation, one gets:
2 1,3 3,357 31 2
U.E(’)GE(’) 02(’).U=
2 4 .2 _ 32 _5/2 _ 485504 3 1216 _7/2 4
3( 25T - 155 T 2029052025 © t 36855 T ) to (T ) (F-6)

Substitution of eq. (F.l) and (F.6) into eq. (4.33) yields eq. (4.34).



