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Abstract

We calculate the logarithmic contributions to the massive Wilson coefficients for deep-
inelastic scattering in the asymptotic region Q% > m? to 3-loop order in the fixed-flavor
number scheme and present the corresponding expressions for the massive operator matrix
elements needed in the variable flavor number scheme. Explicit expressions are given both
in Mellin-N space and z-space.
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1 Introduction

The heavy flavor corrections to deep-inelastic structure functions amount to sizeable contribu-
tions, in particular in the region of small values of the Bjorken variable z. Starting from lower
values of the virtuality, over a rather wide kinematic range, their scaling violations are very dif-
ferent from those of the massless contributions. Currently the heavy flavor corrections are known
in semi-analytic form to 2-loop (NLO) order [1]. The present accuracy of the deep-inelastic data
reaches the order of 1% [2]. It therefore requires the next-to-next-to-leading order (NNLO) cor-
rections for precision determinations of both the strong coupling constant a,(M2) [3] and the
parton distribution functions (PDFs) [4,5], as well as the detailed understanding of the heavy
flavor production cross sections in lepton—nucleon scattering [6]. The precise knowledge of these
quantities is also of central importance for the interpretation of the physics results at the Large
Hadron Collider, LHC, [7].

In the kinematic region at HERA, where the twist-2 contributions to the deep-inelastic scat-
tering (DIS) dominate cf. [8] i.e. @?/m? 2 10, with m = m, the charm quark mass, it has
been proven in Ref. [10] that the heavy flavor Wilson coefficients factorize into massive operator
matrix elements (OMEs) and the massless Wilson coefficients. The massless Wilson coefficients
for the structure function Fy(z, @Q?) are known to 3-loop order [11]. In the region Q? > m?,
where Q? = —¢?, with ¢ the space-like 4-momentum transfer and m the heavy quark mass,
the power corrections O((m?/Q?)*),k > 1 to the heavy quark structure functions become very
small.

In Ref. [12] a series of fixed Mellin moments N up to N = 10,...,14, depending on the
respective transition, has been calculated for all the OMEs at 3-loop orderE]. Also the moments
of the transition coefficients needed in the variable flavor scheme (VFNS) have been calculated.
Here, the massive OMEs for given total spin N were mapped onto massive tadpoles which have
been computed using MATAD [14].

In the present paper, we calculate the logarithmic contributions to the unpolarized massive
Wilson coefficients in the asymptotic region Q? > m? to 3-loop order and the massive OMEs
needed in the VENS. These include the logarithmic terms log(Q?/m?). In the following, we set
the factorization and renormalization scales equal pr = pur = p and exhibit the log(m?/u?)
dependence on the Wilson coefficients, besides their dependence on the virtuality Q2. The
logarithmic contributions are determined by the lower order massive OMEs |15-19], the mass-
and coupling constant renormalization constants, and the anomalous dimensions [20,21], as
has been worked out in Ref. [12]. For the structure function Fp(z,Q?) the asymptotic heavy
flavor Wilson coefficients at O(a?) were calculated in [22]. They are also presented here, for
inclusive hadronic final states. In this case the corrections, however, become effective only at
much higher scales of @Q* [10] compared to the case of Fy(z,@%). We first choose the fixed flavor
number scheme to express the heavy flavor contributions to the structure functions Fy(z, Q?)
and Fp(x,Q?). This scheme has to be considered as the genuine scheme in quantum field
theoretic calculations since the initial states, the twist—2 massless partons can, at least to a good
approximation, be considered as LSZ-states. The representations in the VFNS can be obtained
using the respective transition coefficients within the appropriate regions, where one single heavy
quark flavor becomes effectively massless. Here, appropriate matching scales have to be applied,
which vary in dependence on the observable considered, cf. [23].

Two of the OMEs, A7>(N) and Ay o(N), have already been calculated completely including
the constant contribution in Ref. [24]. They and the corresponding massive Wilson coefficients

2For higher order corrections to the gluonic contributions in the threshold region, cf. [9].
3For the corresponding contributions in case of transversity see [13].



contribute first at 2— and 3-loop order, respectively. For these quantities we also derive numerical
results. The quantities being presented in the present paper derive from OMEs which were
computed in terms of generalized hypergeometric functions [25] and sums thereof, prior to the
expansion in the dimensional variable ¢ = D — 4, cf. [26-28|. Finally, they are represented in
terms of nested sums over products of hypergeometric terms and harmonic sums, which can be
calculated using modern summation techniques [29-33]. They are based on a refined difference
field of [34] and generalize the summation paradigms presented in [35] to multi-summation. The
results of this computation can be expressed in terms of nested harmonic sums [36}37]. The
corresponding representations in z-space are obtained in terms of harmonic polylogarithms [38].
Here, the variable z denotes the partonic momentum fraction. The results in Mellin N-space
can be continued to complex values of NV as has been described in Refs. [26,39].

It is the aim of the present paper to provide a detailed documentation of formulae both in
N- and z-space for all logarithmic contributions to the heavy flavor Wilson coefficients of the
structure functions Fy(z, Q%) and F,(z, Q*) and the massive OMEs needed in the variable flavor
number scheme up to O(a?). Here, we refer to a minimal representation, i.e. we use all the
algebraic relations between the harmonic sums and the harmonic polylogarithms, respectively,
leading to a minimal number of basic functions. Based on the known Mellin moments [12] we
also perform numerical comparisons between the different contributions to the Wilson coefficients
and massive OMEs at O(a?) referring to the parton distributions [5].

The paper is organized as follows. In Section [2, we summarize the basic formalism. The
Wilson coefficients LPS2 and LS2 are discussed in Sectlon As they are known in complete
form we also present numerical results. In Section [4] the logarithmic contributions to the Wilson
coefficients H, Pg and H, Szﬂ are derived. The corresponding Wilson coefficients for the longitudinal
structure function Fy(z,Q?) in the asymptotic region are presented in Section 5| I In Section @
we compare the different loop contributions to the massive Wilson coefficients and OMEs for a
series of Mellin moments in dependence on the virtuality Q?. Section [7| contains the conclusions.
In Appendix [A] the massive OMEs needed in the VENS are given in Mellin N-space. The
asymptotic heavy flavor Wilson coefficients contributing to the structure function Fy(z,Q?) are
presented in z-space in Appendix [B] retaining all contributions except for the 3-loop constant
part of the unrenormalized OMEs azj) being not yet known. Likewise, in Appendix and @, the
asymptotic heavy flavor Wilson coefficients for the structure function Fy(z, @?) and the massive
OMEs are given in z-space.

2 The heavy flavor Wilson coefficients in the asymptotic
region

We consider the heavy flavor contributions to the inclusive unpolarized structure functions
Fy(z,Q%) and Fr(x,Q?) in deep-inelastic scattering, cf. [41,42], in case of single electro-weak
gauge-boson exchange at large virtualities Q2. At higher orders in the strong coupling constant
these corrections receive both contributions from massive and massless partons in the hadronic
final state, which is summed over completely. In the latter case, the heavy flavor corrections
are also due to virtual contributions. We consider the situation in which the contributions to
the twist-2 operators dominate in the Bjorken limit. Here, no transverse momentum effects of
the initial state contribute. In the present paper, we consider only heavy flavor contributions

4The expressions for the non-singlet Wilson-coefficient, are presented elsewhere together with the OME for
transversity [40].



due to Np massless and one massive flavor of mass m | The Wilson coefficients are calculable
perturbatively and are denoted by

@y, 0

e (ene 1.2,
Here, x denotes the Bjorken variable, the index ¢ refers to the respective initial state on-shell
parton i = ¢, g being a quark or gluon, and S, PS, NS label the flavor singlet, pure—singlet and
non-singlet contributions, respectively. In the twist-2 approximation the Bjorken variable x and
the parton momentum fraction z are identical. Representations in momentum fraction space are
therefore also called z-space representation in what follows.

The massless flavor contributions in may be identified and separated in the Wilson coef-
ficients into a purely light part Cj (3 1), and a heavy part by :

2 .2 2
S,PS.NS Q° m S.PS.NS Q
Cil (2,L) (m7NF+ LF’F) - Ci,(Z,L) (x’NF’F)
2 2 .2
S,PS Q S,PS,NS Q" m
‘|‘H (2,L) (l’ NF"‘l Iu M2>+Li’(2’L) (QT,NF—{—]_,F,F) .

(2)
The heavy flavor Wilson coefficients are defined by L;; and H;;, depending on whether the
exchanged electro-weak gauge boson couples to a light (L) or heavy (H) quark line. From this
it follows that the light flavor Wilson coefficients C; ; depend on Np light flavors only, whereas

H; ; and L; ; may contain light flavors in addition to the heavy quark, indicated by the argument
N, 3 —{— 1. The perturbative series of the heavy flavor Wilson coefficients read

Han (et G 00) = Sy (v nn B 00)
=1

HE?, 1) (x NFH’%’%) = Za H\Y )( ,Np +1, 32 %2) : (4)

L3 o.1) (x, NF+1722—22’%2> = iaiLg)(;L) (w7NF+1’g—22’f_j) ’ ©)
=2

LS o1 (x,NFH,g—j,f—;) = i al L) (x,NFJrl,i—j,Z—j) . (6)
=2

Here, we defined a, = ay/(4m). At leading order, only the term Hy o 1) contributes via the
photon—gluon fusion process, [44-49],

V+g— Q+Q . (7)

At O(a?), the terms H;?Z Ly LZ,(Z 1) and L§7(27 1) contribute as well. They result from the processes

Y +q@) — q(@ + X, (8)
Y +g9— q@+ X, (9)

5At 3-loop order there are also contributions by graphs carrying heavy quark lines of different mass. These
are dealt with elsewhere [43].



where X may contain heavy flavor contributions. LS (2,1) Can be split into the flavor non-singlet
and pure-singlet contributions

Lq (2,L) = LN?Q )+ Lq (2,L) (10)

and at O(a?) only the non-singlet term contributes. The pure-singlet term emerges at 3-loop
order.

The heavy quark contribution to the structure functions Fio 1)(z, @*) for one heavy quark of
mass m and N light flavors is then given by, cf. [15], in case of pure photon exchangeﬁ

1
_F(CQQC[?,)(:EaNF + 1,@2,777,2) -

Q2 m2 ) N
Zek Lq(QL) :L”NF_I—LE’F ®[fk($7#7NF)+fE(xaﬂaNF):|

1 2 m?
+N_FLQP§2,L) <I7NF +1, %7?) ®2('T7M27NF)

1 2 m?
+N_FL2:(2,L) <I7NF +1, %)F) ®G<x7M27NF>}

Q2 m2

+ 62@ H;%ZL) (x7NF+1’F7ﬁ) ®Z(ZL',ILL2,NF)

HS N Q2 m2 2
+ 9,(2,L) z, F+1)ﬁ7? ®G($7M )NF) ) (11)

The meaning of the argument (N + 1) in Eqs. in the massive Wilson coefficients shall be
interpreted as Nr massless and one massive flavor. Nr denotes the number of massless flavors.
The symbol ® denotes the Mellin convolution ]

A® Bz / / davdy §(x — 1) A(z1) B(s) (12)

The charges of the light quarks are denoted by ej, and that of the heavy quark by eq. The scale
p? is the factorization scale, and f, fr, ¥ and G are the quark, anti-quark, flavor singlet and

gluon distribution functions, with

Np

E(xaﬁvaNF):Z [fk(fL’,M2;NF)‘f’fﬁ(l}ﬁﬂ,NFﬂ : (13)
k=1

An important part of the kinematic region in case of heavy flavor production in DIS is located
at larger values of Q?, cf. e.g. [54,55]. As has been shown in Ref. [10], the heavy flavor Wilson
coefficients H; j, L;; factorize in the limit @* > m? into massive operator matrix elements Ay;
and the massless Wilson coefficients C; ;, if one heavy quark flavor and N light flavors are
considered. The massive OMEs are process independent quantities and contain all the mass
dependence except for the power corrections o< (m?/Q?%)%, k > 1. The process dependence
is implied by the massless Wilson coefficients. This allows the analytic calculation of the NLO

6For the heavy flavor corrections in case of W¥-boson exchange up to O(a?) see [50-53).
"Note that the heavy flavor threshold in the limit Q2 > m? is again = and not z(1 + 4m?/Q?), which is the
case retaining also power corrections.



heavy flavor Wilson coefficients, [10,/17]. Comparing these asymptotic expressions with the
exact LO and NLO results obtained in Refs. [44-47,49] and [1], respectively, one finds that this

approximation becomes valid in case of F2QQ for Q*/m?210. These scales are sufficiently low
and match with the region analyzed in deeply inelastic scattering for precision measurements.

In case of FP9. this approximation is only valid for Q%/m? 2800, [10]. For the latter case, the
3-loop corrections were calculated in Ref. [22]. This difference is due to the emergence of terms
o (m?/Q?*) In(m?/Q?), which only vanish slowly in the limit Q*/m? — oo.

In order to derive the factorization formula, one considers the inclusive Wilson coefficients
Cz-s 3-PS’NS, which have been defined in Eq. . After applying the light cone expansion (LCE) [56]
to the partonic tensor, or the forward Compton amplitude, corresponding to the respective
Wilson coefficients, one arrives at the factorization relation,

2 2
CS,PS,NSVasymp (N, Np+1, Q_, m- ) -
7,(2,L) M2 M?
2 2 2
S,PS,NS M=\ s .PS.NS Q m
DA (N N+ 1, )OI (Ve 15 ) +0(Tg) - (19)

Here, p refers to the factorization scale between the heavy and light contributions in C;; and
'asymp’ denotes the limit Q? > m? The C;; are the light Wilson coefficients, cf. [11], taken
at Nrp + 1 flavors. This can be inferred from the fact that in the LCE the Wilson coefficients
describe the singularities for very large values of )2, which can not depend on the presence of a
quark mass. The mass dependence is given by the OMEs A;;, between partonic states. Eq.
accounts for all mass effects but corrections which are power suppressed, (m?/Q?)*, k > 1. This
factorization is only valid if the heavy quark coefficient functions are defined in such a way that
all radiative corrections containing heavy quark loops are included. Otherwise, would not
show the correct asymptotic Q*-behavior, [15,/19]. An equivalent way of describing Eq.
is obtained by considering the calculation of the massless Wilson coefficients. Here, the initial
state collinear singularities are given by evaluating the massless OMEs between off-shell partons,
leading to transition functions I';;. The I';; are given in terms of the anomalous dimensions of
the twist—2 operators and transfer the initial state singularities to the bare parton—densities due
to mass factorization, cf. e.g. [10,/15]. In the case at hand, something similar happens: The
initial state collinear singularities are transferred to the parton densities except for those which
are regulated by the quark mass and described by the OMEs. Instead of absorbing these terms
into the parton densities as well, they are used to reconstruct the asymptotic behavior of the
heavy flavor Wilson coefficients. Here,

m2 ] ) = k),S,NS
i=k

are the operator matrix elements of the local twist—2 operators between on—shell partonic states
7y, 1=4a.9
Let us now derive the explicit expressions for the massive Wilson coefficients in the asymptotic
region. One may split Eq. into parts by considering the different Nz contributions. We
define
; f(Nr)

fve) = 550 (16)

This is necessary in order to separate the different types of contributions in Eq. (11)), weighted
by the electric charges of the light and heavy flavors, respectively. Since we would like to derive



the heavy flavor part, we define as well for later use

f(Nr) = f(Np+1)— f(NFp), (17)
where f(Np) = [f(Np)]. The following Egs. — are the same as Eqs. (2.31)-(2.35) in
Ref. [15]. We present these terms here again, however, since Ref. |15] contains a few inconsisten-
cies regarding the j‘ldescription. Contrary to the latter reference, the argument corresponding
to the number of flavors stands for all flavors, light or heavy. The separation for the NS—term is
obtained by

2 2 m2
C(q(2L (NvNFa%) +LqN,%2,L)(N7 Nr + 17%7_2) -

QQ) .8

AQ‘;Q<N Np + 1, )CN2L)(N, Np + 1’?

Here and in the following, we omit the index "asymp” to denote the asymptotic heavy flavor
Wilson coefficients. For the remaining terms, we suppress the arguments N, Q%/u? and m?/u?
for brevity, all of which can be inferred from Egs. . Additionally, we will suppress from
now on the index S and label only the NS and PS terms explicitly. The contributions to L; ;
read

Cotery(NP) + Lyfoy (N +1) = [AgquQ(NF +1) + Aggo(Nr +1) + Agy(Nr + 1)
X NpCh ooy (N + 1) 4+ AP o (Np + 1), 1) (Np + 1)
+Agg(Nr + 1)NFOg,(2,L)(NF +1),
(19)
Co2)(NF) + Loy (N +1) = Aggo(Nr +1)NeCy 2.0y (Np + 1)
+Ago(Nr +1)C% 1) (Np + 1)

+ [Aqg,C)(NF +1)+ AQg(NF + 1)} NFC;?2,L)(NF +1).

(20)
The terms H; ; are given by
HES 1y (Np+1) = AZS(Np + 1)[ 0 1) (Np 4+ 1) + %y 1y (Ne + 1)
+[A2|q%Q(NF +1) + Ao (N + )] Coteny(Np +1)
+Ag0.0(Ne 4+ 1)Cy 1) (Np + 1), (21)
Hyon)(Np+1) = Ayyo(Nr+ 1)Cy0.0)(Np + 1) + Aggo(Nr + 1)CE, 1) (NF + 1)
+Aqy(NF +1) [CN%, 1) (NF + 1) + CF8, 1) (NP +1)] (22)

Expanding the above relations up to O(a?), we obtain, using Egs. , , the heavy flavor
Wilson coefficients in the asymptotic limit, cf. [12] :

Ly (Ne +1) = @[ AR (Ve +1) &+ G5 (V)|

+ al[ ARSI NE 1) 0+ AR (N + 1)CLL (Ve + 1)



+CiE (NE)] (23)
LS (Ne+1) = al| AWSS(Ne+1) & + AL (Np + 1) NeCLY, ) (N4 1)

+NCES ()] (24)
Ljf,’,@,L)(NF +1) = SAgg o(NF + 1)NFQ§,1()2,L)(NF +1)

+ad| AR (Np+1) 8+ AS;Q(NF +1) NpC®), | (Np+1)
+A® (Np +1) NpOW, | (Np + 1)

+ AQY(Np 1) NpCLPS (Np + 1) + NFO;?QM)(NF)] , (25)
[ ((2),PS ~(2),PS
HES oy (Ne+1) = a2[ AGP (N +1) 6+ COUTS (Nr + 1)] (26)

+ af| A (Np+1) 6+ CONS (Np +1)

A+ 1) G, (Ve 1)+ AZS (e 1) COE e +1)]

Hy oy (Ne 1) = ag| Ay(Np+1) 2+ Cply ) (Np +1 }
ot
q

+ a2 Ag;(NFH) 0o+ AN (Np+1 1( (NF+1)

9(

(

+ AggQ(NF+ 1) é(l (NF+1
o
1

~(2) ~(3)
Coary(Nr+1) + Cgo ) (Nr + 1)} ; (27)

with 62 = 1 for F, and §, = 0 for F. Again, the argument (Np + 1) in the massive OMEs
signals that these functions depend on Ny massless and one massive flavor, while the setting of
N in the massless Wilson coefficients is a functional one. The above equations include radiative
corrections due to heavy quark loops to the Wilson coefficients. Therefore, in order to compare
e.g. with the calculation in Refs. [1], these terms still have to be subtracted. Since the light
flavor Wilson coefficients were calculated in the MS-scheme, the same scheme has to be used for
the massive OMEs. It should also be thoroughly used for renormalization to derive consistent
results in QCD analyses of deep-inelastic scattering data and to be able to compare to other
analyses of hard scattering data directly. This requests special attendance w.r.t. the choice of
the scheme in which ay is defined, cf. [12].

The renormalized massive OMEs depend on the ratio m?/u?, while the scale ratio in the
massless Wilson coefficients is x?/Q?. The latter are pure functions of the momentum fraction
z, or the Mellin variable N, if one sets p? = @Q?. The mass dependence on the heavy flavor
Wilson coefficients in the asymptotic region derives from the unrenormalized massive OMEs

3 1. 33 1 L. @31 3),0
A (e) = ga;) + i a)? —l—ga() +ad0 (28)

applying mass, coupling constant, and operator-renormalization, as well as mass factorization,



cf. Ref. [12]. The renormalized massive OMEs obey then the general structure

2 2 2 2
G (M) _ 33,3 (M (3) m (3),1 m (3),0
47 () =i (o) o w (e )+ m () +a”

The subsequent calculations will be performed in the MS scheme for the coupling constant and
the on-shell scheme for the heavy quark mass m. The transition to the scheme in which m
is renormalized in the MS-scheme is described in Ref. [12]. The strong coupling constant is
obtained as the perturbative solution of the equation

das(1*) %)
dln Z 6 al+2 (30)

to 3-loop order, where 3} are the expansion coefficients of the QCD S—function and p? denotes
the renormalization scale. For simplicity we identify the factorization (ur) and renormalization
(ug) scales from now on. In the subsequent sections we present explicit expressions of the
asymptotic heavy flavor Wilson coefficients in Mellin-/NV space. They depend on the logarithms

) (5%)

Lo=In|— and Ly =In(—) , 31
¢ (N2 . p? (31)
where 1 = ur = ug.

Besides the Wilson coefficients (23(27)) the massive OMEs are important themselves to es-
tablish the matching conditions in the variable flavor number scheme in describing the process
of a single massive quark becoming masslessﬂ at large enough scales p2, [12,/15]. Here, the PDFs
for Ng + 1 massless quarks are related to the former Nr massless quarks process independently.
The corresponding relations to 3-loop order read, cf. also [15]E| ;

2
fo(Np+1,p°) + fe(Np + 1,p%) = AP Q(NFa %) ® [fu(Nr, 1%) + fz(Np, p1?)]
2
+ 4750 (Ve 5 ) © SNk, 2)
2
+AqgQ(NF7 ) ® G(Np, ii°) (32)

2 2
1%

(33)
:u2 2
G(Np+1,1%) = A o (NF, W) ® X(Np, p )+A99Q<NFa ) ® G(Np, 1i?) .
(34)
2 2 2
S(Np+1,4%) = [AquﬁQ <NF,5L ) + NpAPS, (NF, ) + AR (NF, :fﬁﬂ

~ 2 2
+ [NFAZQ,Q (NF, j;) A5, (NF, T’;)} © C(Np 2)  (35)

8For the VFNS in case of both the bottom and charm quarks transmuting into massless states, see [43].
9Here, we have corrected some typographical errors in (33H35)) in [15], in accordance with the appendix of
Ref. [15].



Here, the Ng-dependence of the OMEs is understood as functional and pu? denotes the matching
scale, which for the heavy-to-light transitions is normally much larger than mass scale m?, [23].
We will present the corresponding OMEs in Appendix [A] The results of the calculations being
presented in the subsequent sections have been obtained making mutual use of the packages
HarmonicSums.m 58] and Sigma.m [29].

3 The Wilson Coefficients Lqp,s2 and L;,z

The OMEs for these Wilson coefficients have been calculated in [24]. They contribute for the
first time at 3— and 2-loop order, respectively, and stem from processes in which the virtual
electro-weak gauge boson couples to a massless quark. As a shorthand notation we also define
the function

N2+ N+2

T = NN DV D) (36)

denoting the kinetic part of the leading order anomalous dimensions separating off the corre-

sponding color factor.
In Mellin-N space the Wilson coefficient L;% reads :

Leg =3 [1+(-D7]
32P, L3, T 64P;
TN —1)N3(N+ 13(N +2)2 ' 79| 27(N — 1)NA(N + 1)4(N + 2)
- 256P; (—1)N 2(30,)% (N +2) L3,
9(N — 1)N2(N + 1)3(N + 2)3 3(N —1)
[64(N2 + N +2) (8N3 + 13N2 + 27N + 16) 64(N% + N +2)°5

Xag{CFNFT}%

9(N —1)N2(N +1)3(N + 2) " 3(N—1)N2(N +1)2(N +2) L

5125_5
3(N — )N(N + 1)(N + 2)

32P, L3,

+ 9N — 1)N3(N + 1)3(N + 2)2

B 32P; N 6451
27(N — )NA(N + 1)A(N +2)3 * 3(N — )N3(N + 1)3(N + 2)2
N2+ N +2)° 32
+ ( 2 2) Q (S% - 32)
(N —1)N2(N +1)2(N +2) 3
B 32Py N 32P351
243(N — 1)N5(N + 1)5(N +2)* ' 81(N — 1)N*(N + 1)4(N +2)3
B 16P35% B 16555
27(N — )N3(N + 1)3(N +2)2  27(N — 1)N3(N + 1)3(N + 2)2
3213 (N? + N +2)° 32(N2 + N +2)°L},
_l’_ —
(N —1)NZ(N+1)2(N+2) 9N — 1)N2(N + 1)2(N +2)

(N? + N +2)° [ 64 5 32 160S5 256(3]]

+

Ly

+

04y 32
(N —1)N2(N + 1)2(N +2) o7ol T g St 9

+NF05,§’<3><NF>} , (37)



with the polynomials

P, = 4N® 4 22N° 4+ 48N* + 53N3 + 45N? + 36N + 8

P, = N"—15N°—58N*—92N3 — 76N? — 48N — 16

Py = N7T—37TN®—248N° — 799N* — 1183N3 — 970N? — 580N — 168

Py = 11NT437N® 4+ 53N° + 7N* — 68N3 — 56 N? — 80N — 48

P; = 49N7 4+ 185N° + 340N® + 287TN* + 65N + 62N? — 196 N — 168

Ps = 85N 4+ 530N? 4+ 1458 N8 4+ 2112N7 + 1744N6 + 2016 N° + 3399N* + 2968 N3
+1864N? + 1248N + 432

P; = 143N'0 4+ 838N + 1995N8 + 1833N7 — 1609N°% — 5961 N° — 7503N* — 6928 N>
—4024N? — 816N + 144

Py = 176N'0 + 973N + 1824N8 — 948N" — 10192N°% — 19173N° — 20424N* — 16036 N>

—7816N? — 1248 N + 288

Py = 1717N™ +16037N"% 4+ 66983N" + 161797N'0 + 241447N? + 216696 N® + 86480 N "

—67484N% — 170003N° — 165454 N* — 81976 N3 — 15792N2 — 1008N — 864 .

(44)

(45)

(46)

For the massless 3-loop Wilson coefficients CF; we refer to Ref. [11]. Here and in the following,
their expression will be kept symbolically. The corresponding z-space expressions are given in

Appendix [B]
Likewise the Wilson coefficient L;Q is given by :
4 16(N? —4N? — N —2)
S _ 1 N1 ), 2702
L2 =31+ (=17 {“STFNF{LM 351 3N2(N + 1)(N +2)

4

16 64(N? —4N? — N —2)
3’ngLQLM +a NFTF

L3, S
9 19951 T TONI N + 1)V 1 2)

64(N2+ N +1)(N2+ N +2 8 64(—1)N (N3 +4N? 4+ 7N +5
9(N — 1)N2(N 4 1)2(N + 2)2 20 3(N +1)3(N +2)3
N 8 Pys 32(8N* —7TN3 + 5N? — 17N — 13)5;

N DN N+ 1PN 427~ 9NNV + 12N 1 2)
64(N?+ N +1)(N?+ N +2)
3(N — )NZ(N + 1)2(N +2)2

+Ly *%1951

3

+vqg{—fsl ;15,8 35- QHL%

ON -DN(N+ 12N +2) 3(N 1 1)3(N 1 2)8
B 32P45, N 64(—1)N Pig
27(N — 1)N2(N + 1)3(N +2)3 * 9(N — 1)N2(N + 1)4(N + 2)4
B 16 Psy 12 64(N?+ N +1)(N?+ N +2)
27(N —1)N3(N + 1)4(N +2)4 * "M | 3(N —1)N2(N + 1)2(N + 2)2
32(8N*+13N? —22N? — 9N —26)S,  128(N?+ N —1)S3
ON-DN(N+D(N+2?2 T ONWN+D(N+2)
64(8N5 + 15N* + 6N3 + 11N% 4+ 16N + 16)S_ 32Psg
9(N —1)N(N + 1)2(N +2)2 9(N — 1)N3(N +1)3(N +2)3
128(—1)V (N3 +AN2 + 7N +5) 642N — 1)(N3+9IN? + 7N +7)S
3(N+1)3(N+2)3 9(N —1)N(N +1)2(N +2)

[ 32(8N* — 7N 4 5N% — 17N —13)S7  128(~1)N (N3 +4N2 + 7N +5)S;

+ Ly
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8 85y 16 128(N? + N +3)S_3 32
~0 | ©C¢g2  ©02 1V . 24
ﬂqg[ 39T 5*2} 3N(N + 1)(N +2) [ 51~ 85,51 + 352’1}
4
L 23655, + [? —251 — 32(3} . 16552
3N(N +1)(N +2) N(N +1) CTRIN(N + 13(N +2)°
8Psg 512 (N*+ N +1)(N?+ N +2)

+243(N —1)N3(N+1)5(N+2)5 9 (N—1)N2(N +1)2(N +2)2
8 P35 64(N? + N +1)(N?+ N +2)
243(N — 1)N4(N + 1)4(N + 2)4 9(N — 1)N2(N + 1)2(N + 2)2
16P;355 N 64(5N* + 38N3 + 59N? + 31N +20) 53
8IN(N +1)3(N +2)3 8IN(N + 1)2(N + 2)2
32(121N? + 293N? 4 414N + 224)5_, 64(—1)N (N3 + AN? + 7N +5)
8IN(N + 1)2(N +2) 3(N +1)3(N +2)3
8Pss N 32(8N* — 7TN3 + 5N? — 17N — 13)5; L0 [ 4 2
9N — 1)N3(N F13(N +2)3 9N —)N(N + 1)2(N +2) Tag [T 3o
455 } 128(5N2 + 8N +10)S_3

T3ty 39 2TN(N + 1)(N +2)

+ + L3 |-

8
73951

+ L3 |-

+

(5N + 20N% + 41N? + 49N +20) | B 5} — 28,8 + 1255,1]
N(N +1)%(N +2)?
32(2N® 4+ 21N* + 27N3 4 11N? + 25N — 14) 57 N 16 P75,
I(N — )N (N + 1)?(N + 2)? 27(N — 1)N3(N + 1)3(N + 2)3
128(~=1)V(N? +4N* + 7N +5)S1 16 64(—1)N Py
3(N + 1)3(N + 2)3 3 7095251 T N T NN £ 1)V £ 2)°
N 16.P34 32(2N° 4 21N* + 51N? 4+ 23N? — 11N — 14).5,
27(N — 1)N4(N + 1)4(N + 2)* 9(N — 1)N(N + 1)%(N +2)?
6453  64(2N° +21N* +36N3 — TN? — 68N — 56)S_, 2305 5, — 1285 4
3(N +2) 9(N — )N (N + 1)?(N + 2)? N(N +1)(N +2)
(N —1)(%5 585 — 32(3)] -0 16 4085

_l’_

+Ly

_l’_

3 4 2
N(N +1) 7‘19[275 95251 [9521 27}51

1
~S3 +

+ =S4+ —531——5
9 4+ 3,1 2,1,1

9 9 9 9

145, 32 32 16 }

64
+§C351 +

—i—CFNFTZ%

16(N2+N+1)(N2+N+2)(3N4+6N3—N2—4N+12) 16 505z
9(N —1)N3(N + 1)3(N + 2)? Ty g

_ 4P31 i 16P21S1 i -0 [2052
9(N — DN (N + D3N +2)3 T 9(N — )N3(N + 1)3(N +2)2 * 993

8(N? + N +2) Py L8 05] [ 16L3,(N2 + N +2)°
1
(N

+ — 483

T | SN )NV £ 1)3(V < 2)? 3w TI)N3(N + 1)3(N 1 2)2

B 16 P52 S? N 64(—1)N P3;
9(N —1)N3(N +1)3(N +2)2 " 45(N — 2)(N — 1)2N3(N + 1)*(N + 2)4(N + 3)3
4Py 8P30S1

45(N —1)2N5(N +1)5(N 4+ 2)4(N +3)3  9(N — 1)N4(N + 1)4(N 4 2)3

_l’_
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+

_|_

_l’_

8
+

16P2352 s _ 16P28
(N —1)N3(N +1)3(N +2)2 M| 7 3(N —1)N4(N + 1)4(N +2)3
16P17.5 A0 (1652 16 2| 256(N? 4+ N +1)S3
3(N - )N3(N + 1)3(N +2)2 o\ "3~ 31 3N(N + 1)(N +2)
3N —2) (N — )N (N + 12 (N 1 2)2(N +3) s {351 — 805 g 52’1]

%515_2 + &365_3 — %5_271 64(N — 1)(3

_% (N2+N+2)P10C3

N(N +1)(N +2) N(N +1) 9 (N —1)N3(N +1)3(N +2)2
(215N* + 481N3 + 930N? + 748N + 120) 57 Pyo
81N2(N + 1)2(N +2) 243(N — 1)NS(N +1)6(N + 2)5
B 4P3557 —I—LS 8(N2+N+2)P10 _|_§~() g
243(N — 1)N5(N + 1)5(N +2)2 M| 9(N — 1)N3(N + 1)3(N + 2)2 ' 9 4™t
4 Pag 16P5S;

+13,

27TN?(N + 1)%(N +2) N2(N 4+ 1)(N +2)
32(BN® —16N?+ N —6)Ss o1 1 4 2., .o 8 64 1o
RINY(N+ )(N+2) | a [‘27S1 T %251 T St — g @S = g5
+L _ 8P195% _ 16P3351
MITQIN—1)N3(N +13(N +2)2  27(N — )NI(N + D)4(N +2)3
64(—1)NP38 8(N2 —|—N—|—2)P11$2
+ 5+

135N —1)ZNS(N 1 1)5(N + 2)4(N 1 3)

0 /8 8 16
+vgg(§s§ — 3% - 352,1) +

9(N —1)N4(N +1)4(N +2)3  9(N — 1)N3(N + 1)3(N + 2)2

4
=0 2
+Yag [_551 a

3

452}]

S(L09ON* + 201N? 1 4T8N? £ 324N £ 40)) (103 + 13N2 + 20N + 6) |~ 4957 — 3.5,

45(N — 2)(N — 1)2N3(N + 1)4(N + 2)4(N + 3)

4Py 64P15572

9(N — 1)N3(N + 1)3(N + 2)2

1454
9

)

3+

N(N +1)(N +2) N(N +1)
+Nr Gy (Np) }} ,
where
Py = 3NO4+9N5 - N* —17N3 — 38N? — 28N — 24
Py = A7N® 4+ 141N + 59N* — 117TN? + 2N? 4 84N + 72
Py = 65N°®+455N° +1218N* + 1820N® + 1968N> + 1460N + 448
Piz = 139N®+1093N° + 3438N* + 5776 N° + 5724N? + 3220N + 752
Py = 9NT4T7IN®+ 214N’ + 320N* + 275N + 215N? + 160N + 32
Pi5 = N°®+8N"—2N®—60N®—23N* 4+ 108N° + 96N* + 16N + 48
Pg = N®48N"—2N°®—60N°+ N*+ 156N° + 24N> — 80N — 240
Pi; = 3N®+8N"—2N°—24N° + 15N* + 88N? + 152N? + 96N + 48
Pig = 5N®—8N" —137TN®—436N° — 713N* — 672N°® — 407TN* — 192N — 32
Py = TN® 44N —90N® — 224N° — 21N* + 388N° + 60N> + 336N + 144
Py = 10N®+46N" +105N° + 139N° + 87TN* — 17N? + 50N? + 84N + 72
Py = 19N® 4+ 70N" + 63N°® — 41N° — 192N* — 221N® — 142N* — 60N — 72
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3(N —2)(N = )N?*(N + 1)>(N +2)2(N +3)
SS2 + BPS s = 2S e (N - 1)(64G — B5)

—
=~
-~

N~—

A~ o~ o~~~ o~~~ o~ o~~~
(@ [ S N N
w — O © 00
— D D D D D T T T

[
[\

ST G B S )
© 00 ~J O O W~



Pog

Pyg

Ps;

P39

P33

Psy

Pss

Py

P37

Psg

Psg

38N® + 146N" + 177NS + 35N° — 249N* — 373N? — 218N? — 60N — 72 (60)
56N® + 194N7 + 213N6 + 83N> — 231N* — 469N? — 2900N? — 60N — 72 (61)
113N8 4+ 348N7 + 109N® — 289N° — 272N* — 859N3 — 778 N? — 172N + 72 (62)
9N? + 54N® + 56 N" — 110N® — 381N° — 568N* — 364N3 — 72N? + 128N + 96 (63)
IN? + 54N® + 167N 4 397NO + 780N° + 1241 N* + 1448 N3 + 1200N? + 608N + 144 (64)
55N9 + 336 N® + 218N7 — 2180NS — 6529N° — 9764N* — 9368 N3 — 6032 N>

—2448N — 576 (65)
N — 56N — 236 N® — 373N7 + 82NC + 1244N° + 2330N* 4 2560N3 + 1712N?

+896N + 288 (66)
33N + 231N 4 662N + 1254 N8 + 1801N" + 2759N° + 5440N° + 9884 N*

+12512N3 + 9200N2 4 5184N + 1728 (67)
45N + 383N10 4 958 N? + 526 N® — 763N7 + 1375N% + 7808 N° + 13028 N*

+12976 N3 4+ 8016 N2 + 4608N + 1728 (68)
SIN'! 4+ 483N + 1142N° + 1086 N® — 767N” — 4645N% — 8936 N° — 11980 N*

—12352N3 — 8272N? — 4800N — 1728 (69)
120N +1017N10 4+ 2737N? 4 1292N8 — 8086 N7 — 20743N° — 24563N° — 16702N*
—6840N3 + 120N? + 2432N + 960 (70)
121N 4+ 988 N1 + 3554 N2 + 6972N8 + 7131N7 — 846 N® — 14806 N° — 25354 N
—26096N? — 16752N? — 8352N — 2592 (71)
27TN12 4 441N + 2206 N0 + 5360N? + 7445N® + 8555 N7 + 18766.NC + 44852 N°
+67572N* + 63960N° + 39632N? + 15648 N + 2880 (72)
2447N'? 4+ 16902N 1! + 59649N 10 + 125860 N + 128761 N® — 36530N " — 248341 N°
—304460N° — 162188N* — 11724 N3 + 29160N? 4 19440N + 7776 (73)
3361N'2 4 23769N 1! + 62338 N1 4 59992 N9 — 63303 N8 — 317823 N7 — 585520N°
—640602N° — 430132N* — 167536 N> — 27648 N? + 9504 N + 5184 (74)

76N + 802N + 2979N12 + 1847 N1 — 19377 N1 — 58253 NY — 26543N8 + 170601 N7
+362177NS + 225119N° — 103240N* — 193092N3 — 137160N?% — 117072N — 25920  (75)
76N + 1042N1 + 5979N'2 4+ 16367N! + 11883 N1 — 47693 N9 — 125723 N® — 86079N
+36437N6 + 22559N5 — 51700N* 4 24828 N3 + 132840N2 + 116208 N + 25920 (76)
3180N1® 4 38835 N1 + 188728 N3 + 456665N 12 4 460954 N 1! — 406761 N0 — 1972948 N?
—92827653N® — 1857970N7 4 109786.N® + 1302824 N° + 1092456 N'*

1265888 N3 — 227616 N2 — 194688N — 44928 (77)
28503N'7 4 297639 N6 + 1232041 N'° 4 2461407 N ™ + 2169615N '3 + 662941 N 2
+2110979N + 5346653 N0 + 2021366 N2 — 7290864 N8 — 11721384 N7 — 3689680N°
+15676192N° + 32276800N" + 31869312V + 18809856 N2 + 6856704N + 1244160  (78)
75N 4+ 3330N17 4 35497N 6 + 175010N 15 + 486862 N + 966996 N 12 4 2037362N 12
+3604404N — 1625689N10 — 29506022N° — 78753403 N® — 107977014N7 — 71548880N°
418344016 N° + 89016048 N* + 92657952N3 + 58942080N? + 25505280N + 5598720  (79)
325 N8 4+ 4280N'" + 17759N 16 — 14880 N1 — 412326 N4 — 1696848 N2 — 3216546 N 12
—1169232N + 8956857N 10 4+ 23914216 N° + 31536899N® + 25361392N7 + 9982840 N6
—10154128N° — 26098704N* — 26761536 N — 17642880N2 — 8087040N — 1866240 .  (80)
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In all the representations of the massive Wilson coefficients and OMEs in N-space we apply
algebraic reduction [59]. The 2-loop term in is purely multiplicative and induced by renor-
malization only, while the 3—loop contributions require the calculation of massive OMEs. The
above Wilson coefficients depend on the harmonic sums

Slv S—Qa 527 5—37 537 S—47 54) 5—2,17 52,17 53,17 52,1,17 (81)

apart of those defining the massless 3-loop Wilson coefficients [11[7} The harmonic sums are
defined recursively by, cf. [36}37],

Spa(N) = ZM&;(/{;), bya; € Z\{0O}, Ne NN >1,5=1. (82)

In the above ¢ = >";2, 1/k!,l € N,I > 2 denote the Riemann (-values, which are convergent
harmonic sums in the limit N — oco. In the constant part of the other Wilson coefficients it is
expected that more complicated multiple zeta values emerge, which have been dealt with in [61].

In Eq. denominator terms o< 1/(N—2) occur. They cancel in the complete expression and
the rightmost singularity is located at N = 1 as expected for this Wilson coefficient. Let us now
consider both the small- and large-r dominant terms for both Wilson coefficients. Those of the
massless parts were given in |11] before. Both Wilson coefficients contain terms oc 1/(N — 1).
For simplicity we consider the choice of scale Q? = pu? here. The expansion of the heavy
flavor contribution, subtracting the massless 3-loop Wilson coefficients, denoted by L;, around
N = 1(x — 0) and in the limit N — oo(x — 1), setting Q* = p?, are given by

~ 1 1024 64

LY3(N — 1) m_N_ﬁxﬂﬂ&{27@—%Eku@jeu@+ﬁuuw+wo} (83)

~ 1 512 16

L35(N = 1) mEﬁj{%ﬁM{EﬂyGEP%ﬁﬂﬂ%ﬁﬁﬂ%M+%%}

1024 32
+OFT§NF{7§3 ~ =9 [108L§’\4 — 864L%, + 1314 Ly — 1091] }} (84)

~ 64 In*(N)
lﬁW%m)a—ﬁ%ﬁmjﬁ— (85)
- 4 (N —-2)In*(N
L;Q(N — 00) & _ﬁ< ]372 ( )(CA — Cp)TENE . (86)

The corresponding limits for the contributions of the massless Wilson coefficients behave like

A 4 22112 32 128
PS,(3) 0
NpCy(Np)(N — 1) o N 1CFTFNF { 9 3(2 + ?C?’} [11] (87)
A 4 572 160 64
5.(3) 4 ) 572 64
NpCy " (NF)(N = 1) N _1 {CATFNF [ 9 + o7 G2+ 27@3}
45468 512 128
TN R e e i1
+CrTENp [ 759 o Co+ o (3]} [11] (88)
2 In®(N 64
NFC;E’(?))(NF)(N — OO) X %CFT?;NF? (89)

0For the algebraically reduced representations see [60].
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In*(N) [68

~5,(3)
NFCQ,g (NF)(N%OO) XX N o7

28
@ﬁm+§@ﬁm, (90)

where N = N exp(7z) and g denotes the Euler-Mascheroni constant.

0.002 T T
O(a?) contribution of L ,
0.0015 | Q? = 1000 GeV?
Q% =100GeV? — —

0.001 } Q?=20CeV? - — - 1

0.0005 }
& 0

-0.0005 f VA

e
0001} 47
/S
00015 f,7
-0.002 . L L L
107° 1074 1073 1072 1071

Figure 1: The O(a2) contribution by L , to the structure function Fy(z, Q?).

0.07 T T
0O(a?) contribution of L;Q
0.06 Q% =1000GeV? —— ]
Q? =100GeV? — —
0.05 | Q> =20GeV® - - -
0.04 f
<)

0.03
0.02
0.01 f

0 L

107° 107!

Figure 2: The O(a?) contribution by L2, to the structure function Fy(z, Q?).

S

While the expression for Lqu is the same in the MS— and on-mass-shell scheme to O(a?), L3,,

in its 3-loop contribution, changes by the term

32
Lyy"N) = LoV O (N) + 0l R TN BLag — 4

9,2 9,2
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[N(N2 +N +2) (N? —4N? — N —2) o)

N+ DN+ T NN F (N +2)

setting Q? = p?. Here, we have identified | the logarithms Ly, in both schemes symbolically.
In applications, either the on-shell or the MS mass has to be used here. The corresponding
expression in z—space reads

32
153 S(Z) — LS’(3)’OMS(2) + CLZ’gCFT}%NF 3Ly — 4]

9,2 9,2

X [(222 —2z+1)[Ho(z) + Hi(2)] + 82" — 8z + 1], (92)

with Hz(z) harmonic polylogarithms, see Eq. (592)).

0.016 T T
O(a?) contribution of LY%
0.014 | Q2 = 1000 GeV?
Q% =100GeV? — —
0.012 } Q*=20GeV? - — - 1
0.01 |
€ 0.008 b
AN
0.006 | AN
~ N \
~ ~N
0.004 | ~ N
> ~~
0.002 |} R,
-
0 , — : .
1075 1074 1073 1072 1071

Figure 3: The O(a?) contribution by Lf3 to the structure function Fy(z, Q?).

x Q? = 20GeV? | Q% = 100GeV? | Q% = 1000GeV?
1074 1.946 3.200 5.340
1073 1.141 1.702 2.526
1072 0.641 0.825 1.040
107! 0.400 0.409 0.412

Table 1: Values of the structure function Fy(z,Q?) in the low x region using the PDF-
parameterization [5].
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In Figure [1| we illustrate the contribution of LS to the structure function Fy(z, Q?) using the
PDFs of Ref. [5], cf. Eq. . Likewise Figures |2l and [3|show the corresponding contributions by
L, at O(a2) and O(a?), respectively. Note that the O(a2)-terms, cf. also Ref. [19] are smaller
than those at O(a?), which is caused by terms o< 1/z in the 3-loop contribution to L3 ,, which
are absent at 2-loop order.

These contributions emerging on the 2- and 3-loop level are minor compared to the values
of the structure function Fy(x,Q?), for which typical values are given in Table E A global
comparison of all heavy flavor contributions up to 3-loop order can presently only be performed
using the known number of Mellin moments, cf. [12], given in Section [6]

4 The Logarithmic Contributions to H(';g and Hgs,2 to
O(a;)

The pure-singlet Wilson coefficient H, ('Z 5, except for the constant part agi’(?’) of the unrenormalized

operator matrix element in the on-shell scheme can be expressed by harmonic sums and rational
functions in NV only. As before we reduce to a basis eliminating the algebraic relations [59]. It is
given by :

- AL3,(N? 4+ N +2)° (457 —12855) (N2 + N +2)°
NV TN D)NEN R 2N 1 2) | (N - DN2(N + 12(N +2)
4L%(N? + N +2)° 32(—1)N Py
+ (N —1)N2(N+1)2(N+2) 3(N —1)N2(N +1)3(N +2)3
. 8P75 . 8P5751
3(N=1)NYN + 14N +2)3 (N —-1)N3(N +1)3(N +2)?
851 (N% + N +2)° 8Ps7
+Lo|- -
ClTIN-DN2(N +1)2(N+2) (N —1)N3(N +1)3(N +2)2
645_5 8(N? + 5N +2) (BN? + TN? + 4N +4) Ly
TNCDONIN A DN+ 2) (N —1)N3(N + 13(N 1 2)2
ol oo [ [BOVP N + 2)°(BN?+3N+2)  32(N?+N+2)°5
S)TETEITRIT (NS DN3(N +1)3(N+2)  3(N — 1)N2(N + 1)2(N +2)
J2 [ (2457 - 245, (N> + N + 2)° APr
I N ON(N T 1P(N£2) (N DNYN + DA(N 1 2)?
N 8P5251 (104515, — 56.53) (N2 + N + 2)°
(N —1)N3(N + 1)3(N + 2)? @7 (N 1N2(N + 1)2(N +2)

C16(N? + N —22)S3(N* + N +2) (12853 — 256521 — 384(3) (N* + N +2)

SN _DNEN + E(N +2) (N _DN2(N + 12N 1 2)
B 4 Ps7S? B 64(—1)N Pog
(N —1)N3(N +1)3(N +2)2  15(N —2)(N — 1)3N3(N + 1)>(N + 2)4(N + 3)3
4Pyg0 128(—1)N P45,

+

5N — 1PN3(N + 1)5(N 1 2)5 (N + 37 | 3(N - DN?(N + 1)3(N 1 2)°

"Note that the kinematic region at small 2 probed at HERA is limited to values x > Q2/(yS), with S ~
10°GeV? and y € [0, 1].
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8 Prg.51 5125 55, 4 Py559
T3V _DNIN + DAN 127 (N DNEN 1 DXV +2) (N - )N3(N 1 13(N + 2)2
16(N? + N +2)°5; 4(N?+ N +2)*(3N2+ 3N +2)
(N—1)N2(N+1)2(N+2) (N —1)N3(N +1)3(N +2)
32(N?+5N +2)(5N? + 7TN? + 4N +4)5;
(N —1)N3(N + 1)3(N + 2)?

+L3,

+Ly

8(N?+5N +2)(3N? + 3N +2) (5N + TN? + 4N + 4)
a (N —1)N4(N + 1)4(N + 2)2

N 32Ps95_o _ 8(3N +2) (N?+ N +2)53
(N —2)(N -1)N3(N+1)3(N+2)(N+3)| 3(N—-1)N3N+1)(N+2)
L APy, St (N?+ N +2)¢ 4Py

(N DNIN+ AN 28 2N OM(N+ DN 12) > (N= NSV + 1)5(N 1 2)°

4(N2+ N +2)°(BN? +3N +2)¢ (N2 + N +2)(5N* + 4N + N? — 10N - 8)(
3 (N—=1)N3(N+1)3(N+2) (N —1)N3(N 4+ 1)3(N +2)

4Py 5, 4(N% 4+ N +2)°(3N2 + 3N +2)

TN DN s PN T2 T M | s S VAN PN 1 9)

S

_ 8(N?+ N +2)(3N* +9N? +15N? + 11N — 2) 5,5,
(N —1)N3(N +1)3(N +2)

(
16(N2 + N +2)°5
3(N — 1)N2(N + 1)2(N +2)

4Pr6Ss o | AIBN? 45N —6) S (N N + 2)°
(N—1)NY(N +1)4(N 423 M (N —1)N3(N +1)3(N +2)
L (248 —8SH(V? + N + 2)? 4P5 (N2 + N +2)

TN DNV 12N +2) T (N - DNI(N + DAN 1 2)
8(N?+ N +2)(3N* + 48N3 + 43N? — 22N —8)S3  32(N? —3N —2) (N2 + N +2)53,
- 3(N —)N3(N + 13(N 1 2) T NSO (N L 12V £ 2)

(N DN2(N + 12N +2) 551~ 125551 + =

+

+ 3255 1} S+ —CgSl + 1852 — 125,

N2 4 N +2)? 8
2531 — 64 45% —12 L ( -5% —24
+32851 — 645,11 + (457 — 1285)Go| + Ly DN LTI |35 249
8053 4P S? 4 Pyo
_ ) _ _
g 329 06| T T NN S BN+ 22 (N = DNS(N + 15(N + 2)°
n 8P7751 _ 4P5959
(N—DNY N+ 1IN +2)3 (N —1N3(N + 1)3(N +2)2
oo 32(N? + N +2)°L}, 32Pss L
TORE (N S NN+ 12(N +2) 9N — DN3(N + 1)3(N 1 2)2
o 32(N? + N +2)°L3, 64(N2 + N +2) (8N® + 13N? + 27N + 16)
©3(N = 1)N2(N + 1)2(N +2) 9(N —1)N2(N + 1)3(N +2)
64(N2 + N +2)°5, 256(—1)N Py

Ly —

3(N — 1)N2(N + 1)2(N +2) 9(N — 1)N2(N + 1)3(N + 2)?
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64 Pgo 5125 5

PN )NV AN+ 278 T B(N—DN(N + 1)(N +2)
128(N? + N +2)°L3, 16(N2 + N +2) (TN* + 16N3 + 32N 4 19N + 2) S?
9(N —1)N2(N + 1)2(N +2) 3(N —1)N3(N + 1)3(N +2)
32(11N° +26N* + 57N3 4 142N? + 84N + 88) L3, 32(2Pyg
9(N — 1)N2(N + 1)2(N + 2)2 9(N — 1)N3(N + 1)2(N + 2)2
i 32P95 _ 32P6851
8L(N — )N5(N + 1)3(N +2)* ~ 27(N — 1)N3(N + 1)*(N +2)
2
» [%Sf _ 3252} (N2 4N +2)° 64P%
MITINZDN2(N+1)2(N+2) 27(N - )NA(N + D)¥(N +2)
N 64Ps575, . 16P5, 55
3(N—DN3(N+1)3(N+2)2| " 9(N —1)N3(N + 1)3(N +2)2
(N2 + N +2)° 64 4 32 32 16055 128(s
— S8~ 288 — (S
+(N—1)N2(N+1)2(N+2)[ g 17 g5 T St g g }

2r3
32(N? 4+ N +2)°L}, B 32Ps6 L,

+NpT2CF 9(N —1)NZ(N +1)2(N+2) 9(N —1)N3(N +1)3(N + 2)2

[[—?Sf — 15| (N2 N +2)" (8N 4 13N 4 27N 1 16)8) (N2 + N 1 2)

(N —1)N2(N + 1)2(N +2) 9(N — 1)N2(N + 1)3(N +2)
256(—1)N Py5 32Ps4
TN —DNEN + 1P(N £ 2P T 27(N — DNAN + DAN 1 2)°
51255 32(N? + N +2)°L3,
TSN ONN DN £2) |72 7 9N — DNZ(N + 12(N 1 2)
16 G P 32Py;
9 (N—DN3(N +1)3(N+2)2 % 3(N—1)N5(N + 1)5(N + 2)*
| 32P, 32(N2 + N +2)°5
+13 -
MIQ(N —1)N3(N + 1)3(N +2)2  3(N —1)N2(N 4+ 1)2(N +2)
, (|40t - 2| (N2 + N +2)° 32Ps
M N TN (N S 12N +2) 27(N — )NA(N + DA(N + 277
32Pg351 64(N? +5N +2) (5N3 + TN? + 4N +4) S,
O DNV + 13(N 1 2)2 3(N — DN3(N 1 1)3(N 1 2)?

(N2 + N +2)° [% + 885G+ %}
(N —1)N2(N + 1)2(N +2)

1651 (N2 + N +2)?
3(N — 1)N2(N + 1)2(N +2)

+CACFTy | L)

8(11N* + 22N3 — 23N2 — 34N — 12)(N? 4 N +2)°
9(N — 1)2N3(N + 1)3(N + 2)2

J2 | _16(5N? 1)) (N> + N + 2)”  (165% — 165y — 325_5) (N2 + N +2)*
@ (N-1)2N3(N +1)3(N +2) (N —1)N2(N +1)2(N +2)
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16(—1)N (N® + 9N* + 24N3 4 36N? 4 32N + 8) (N? + N + 2)
(N — 1)N3(N + 1)4(N +2)3
8Pgs (N2 + N +2)°
9(N — 1)2N4(N +1)3(N + 2)3 (N —1)N2?2(N +1)%2(N +2)
}+ 4P;ST(N? 4+ N +2) N2 4+ N 46)(N?+ N +2)(3
3(N —1)2N3(N +1)3(N + 2) (N —1)N2(N +1)%(N +2)
325_951(N? + N +2) N 4P535(N? + N +2) 32(—1)" Pyg
N2(N +1)2 3(N —1)2N3(N +1)3(N +2)2 * 9(N — 1)2N4(N + 1)5(N + 2)4
8(13N? 4+ 13N +62)S5(N? + N +2) 8 Py;
 3(N—1N2(N+1)2(N+2)  27(N—1)2N3(N +1)5(N +2)4
32(—=1)N PS4 8 Pgg St
3(N —1)N3(N +1)4(N +2)3  9(N —1)2N4(N + 1)4(N +2)3
16 P11 S_o 8(N?+ N +2) (N3 4+ 8N? + 11N +2) 5}
3(N — 1)2N3(N + 1)3(N +2)2 3(N —1)N2(N +1)3(N +2)2

4(N? + N + 2) Py3S7 (=1)N¢,

+ +Lg

4
Pgﬁ+m&&

—1445_5 + 965'_271 5 + 48 (

+

T oDy i 2 TSN TN ) ey iy
B (RN G n
9(N —12N3(N +1)3(N +2)2° " 9(N — 12NN + DA(N +2)3 %
8 Pyg 4 (N2 + N +2)(

+ P53.51

3(N — 1)2N6(N + 1)§(N +2)> 3 (N — 1)2N3(N + 1)3(N + 2)2
(NP NAPRS 1651 (N2 + N +2)°
(N —1)N2(N +1)3(N +2)4 " "M |3(N —1)N2(N + 1)2(N +2)
8(11N* + 22N3 — 23N2 — 34N — 12)(N? 4 N +2)° 4PgsS;
9(N — 1)2N3(N + 1)3(N + 2)2 3(N —1)2N4(N + 1)4(N +2)3
8(N?+ N +2)(3N3 — 12N? — 27N —2)5.5; 16(N? + N + 2) P5)S3
(N —1)N%(N +1)3(N +2)? 3(N —1)2N3(N + 1)3(N + 2)?
32(=1)V(N? + N +2) (N*+2N3 4 TN? + 22N +20)5_,
(N =1)N(N + 1)4(N +2)3
(1652 + 325_5) (N? + N +2)° 8P5151(N? + N +2)
(N—=1)N2(N+1)2(N+2)  3(N —1)2N3(N +1)3(N +2)?
16(—1)N (N® + 9N* 4 24N3 4 36N? 4 32N + 8) (N? + N +2)
(N —1)N3(N + 1)*4(N +2)3
8 Ps3 (N2 =N —4)(N?+ N +2)
I(N —1)2N4N + 1)3(N +2)3 |~ (N —1)N(N + 1)3(N + 2)?

+

+L3,

[—64(—1)NSlS_2

—32(~1)VS_3 + 64591 — 32(~1)VS1C — 24(—1)N¢3}

(N? + N +2)
(N —1)N2(N +1)%(N +2)
8
—g( — 74+ 9(-1)N) (381 — 285 + S_o(— 32(~1)V S} — 32(=1)NS,) — 3654 — 16(—1)NS_4
+16551 +325_02 +32S_51 + 165211 — 64S_911 + (—4( -3 +4(-1)N)S?

(N? + N +2)°
(N —1)N2(N +1)%(N +2)

+

16053)51

2
[—gsf 20552 — 32(—1)VS_351 + (645,2,1 -

—4(—14+4(-1))S, —8(1+ 2(—1)N)S_2)C2} + Ly [—§S§

3
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+408581 +32(1 + (—1)V) S_2S1 + 16(—1)VS_3 — 32851 + 12( — 9 + (—1)N)g3}
4(17N* = 6N3 + 41N? — 16N — 12)S{(N? + N + 2) 4PsS2(N? + N +2)

3(N —1)2N3(N + 1)2(N + 2) 3(N —1)2N3(N + 1)3(N +2)?

8(31N? 4 3LN +74)S3(N*+ N +2)  16(7TN?+ 7N +10)S_3(N? + N +2)
SN -DNAN 12N +2) | (N )NV + 12(N +2)
C128(NP 4N +1)S 0 (N?+N+2) (N2 =N —4)(N*+ N +2)32(-1)VS_,

(N—DNEN+ 12N +2) (N NN 1 13N 1 2)?
64(—1)N Py 8 Pyg
AN DMV + 1PN +2)F T 27(N — 1)2N3(N £ 1)(N + 2)2

64(—1)N Py Sy B 8 PyoS1
3(N —1)N2(N +1)3(N +2)3  9(N — 1)2N4(N + 1)*(N +2)3

16555 i
65852 +ag® + D (Np + 1)}} :

+

(N —1)N3(N + 1)3(N + 2)?

with the polynomials

Pi3s = NS4+ 6N°+7N*+4N3 +18N? + 16N — 8

Py = 2NS 4+ 7N° 4+ 31N* + 82N3 + 86N? + 32N + 8

Pys = 4NS422N° 4 48N* 4 53N3 + 45N? + 36N + 8

Py = B5N®429N° 4 78N* 4+ 118N3 + 114N? + 72N + 16

Py; = 5N°® 4 135N° + 327N + 320N3 4 220N? — 176 N — 120
Pig = 8NO® 4 29N° + 84N* + 193N3 + 162N? + 124N + 24

Py = 11NS4+6N° 4+ 75N* + 68N2 — 200N? — 80N — 24
Pyy = 11NS+29N° —7N* —25N3 — 56N? — 72N — 24
Ps; = 16NS+35N° 4+ 33N% — 11N3 — 41N? — 36N — 12

Py = 17NS —57N° — 213N* — 175N3 — 140N? + 64N + 72
Pss = 17NS 4+ 27N° + 75N + 149N3 — 20N? — 80N — 24
Psy = 17TNS+51N° +51N* + 89N3 + 40N? — 80N — 24

Pss = 38NS 4+ 108N° + 151N* + 106 N3 + 21N? — 28N — 12

Psg = T3NS +189N® 4+ 45N* 4+ 31N3 — 238N?% — 412N — 120

Py; = NT—15N° —58N* — 92N3 — 76 N2 — 48N — 16

Pss = 2N7 4+ 14NS 4+ 37N° 4+ 102N* + 155N3 + 158N? + 132N + 40
Psg = 3N7 —15N% — 153N% — 577N* — 854 N3 — 652N? — 408N — 128
Pso = BNT4+19NC 4+ 61N° 4+ 197N* + 266 N + 212N2 + 136N + 32
Psi = BN7437NS 4+ 188N° + 643N + 925N3 + 742N?2 + 460N + 120
Psy = TN7T4+2INS 4+ 5N° —117N* — 244N3 — 232N?% — 192N — 80

Ps3s = 8N74+37NS 4 68N° — 11N* — 86N> — 56 N2 — 104N — 48

Psy = 8NT4+37N® 483N’ +85N* + 61N3 +58N? — 20N — 24

Pss = O9N7 4+ 15N% — 103N° — 575N* — 998 N3 — 948 N2 — 696N — 256
Pss = 11N +37N® 4+ 53N° + 7N* — 68N? — 56 N2 — 80N — 48

Py = 25N7 + 91N 4+ 101N° — 195N* — 546 N3 — 556 N2 — 520N — 224
Pss = 62N7 +329N° + 986 N° + 1790N* + 2242N3 + 1653N2 + 650N + 96
Psg = N®4+8N7+8NS — 14N° — 53N* — 82N3 + 60N? + 104N + 96

Py = 2N®4+22N7 4+ 117N6 4 386 N° + 759N + 810N + 396 N? + 72N + 32
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Prgy

Pyo

Py

Pgo

Py

Pgy

Pys

Pgg

Py

Py

6N® — 42NT — 241N6 — 579N — 307N* + 477TN3 + 602N?2 + 492N + 168
10N® + TIN7 + 244N + 497N + 698N* + 7T20N3 + 512N? + 248N + 48
19N + 86N + 144N7 — 38N® — 535 N5 — 1016 N* — 1180N3 — 872N 2
—416N — 96

N0 4 15N + 105N + 361N7 + 660N + 828 N° + 814N* + 384 N3
—112N? — 128N — 32

6N + 49N + 197N® 4+ 472N7 + 833N6 + 1469N° + 2142N* + 1904 N3
+1040N? + 432N + 96

1IN0 + 123N + 541 N8 + 1273N7 + 1806 NS + 1672N° 4 1006 N* + 320N
—16N?% — 64N — 32

19N'0 + 143N + 412N8 + 426 N7 — N6 + 159 N° + 1066 N* + 1552N3
+1456 N2 + 848N + 224

43N0 + 320N? + 939N® + 912N7 — 218 N® — 510N° — 654N* — 1232N3
+16N? 4 672N + 288

60N + 397N° 4 1073N® + 1111N7 + 623N° 4 4328 N° + 12432N* + 15944N3

+12704N? + 6816 N + 1728

67N + 383N + 867N® + 696 NT — 755N — 2391 N — 3027 N* — 2744N3
—1256N? — 48N + 144

7TTNY + 646 N9 + 2553 N8 + 6903 N7 4 14498 N® + 22898 N + 24861 N*
+17068 N3 + 7040N? + 1760N + 192

85N 10 4+ 530N + 1458 N® + 2112N7 + 1744N° + 2016 N° + 3399N* + 2968 N3

+1864N? + 1248N + 432

118N 4+ 675N + 1588N® + 1652N7 + 326 N® + 357N° + 876 N*
+1672N? + 3440N? + 2544N + 576

127N10 + 740N + 1737N® + 1308 N7 — 1592N°% — 2226 N° + 1386 N*
+3064N3 4 3040N? + 2496 N + 864

151N 4+ 708 N? + 1156 N® + 464N7 — 967NS + 372N° + 3672N*
+5236 N2 + 6152N? + 3792N + 864

3N 4+ 66N + 104N° — 1152N8 — 3801N7 — 2510N% + 3318 N° + 8076 N*
+9608N?3 4 6512N? + 2432N + 384

5N 4+ 62N + 252N° + 374N® 4+ 38N” — 400N® — 473N° — 682N
—904N3 — 592N2% — 208N — 32

118N + 529 N10 4 1264 N° + 3846 N® + 11353N7 + 23684 N6 + 32793 N°
+31801N* 4 22836 N3 + 10448 N2 + 2592N + 432

127N 4+ 820N 4+ 2197N° + 1890N® — 1847N7 — 1960N6 + 3843N°
+9730N* + 13632N3 + 10688 N? + 4944N + 864

136N + 1039N1 4 3100N? 4 3534N8 — 1205N7 — 6352 N6 — 8421 N5
—11729N* — 7644N3 4+ 1376 N? + 1920N + 144

TN 4 A7TN' +123N10 + 76 N? — 598 N® — 2178 N™ — 3626 N©
—3933N° — 3254N* — 1608 N3 — 144N? 4+ 112N + 32

37N'2 £ 305N + 1017N0 + 1462N? 4 592N + 408 N7 + 4064N©
+9645N° + 12222N* + 10280N3 4 6064 N2 + 2192N + 352

22

(122)
(123)

(124)
(125)
(126)
(127)
(128)
(129)
(130)
(131)
(132)
(133)
(134)
(135)
(136)
(137)
(138)
(139)
(140)
(141)
(142)

(143)



Py3 = 242N'2 +1853NM + 6173N + 12711 N9 + 18608 N® 4 17040N7 — 302N°
—24986 N> — 32225 N* — 20010N3 — 7904N? — 2016 N — 288

Pyy = BN 4 27N2 — 97N — 1410N1° — 5754 N — 12428 N® — 16530N”
—14531N% — 7956 N — 1038 N* + 2176 N3 + 1632N? + 448N + 32

Pys = 119N +1897N'2 + 12595N 1! + 48221 N0 4 124877 N + 239946 N'®
+345670N 7 + 356234 N° 4 253043 N° + 129982N* + 55768 N3 + 201122
+5616N + 864

Pys = 686N 4+ 8408N1'3 + 39228 N2 + 89257 N + 113445N10 4 109336 N
+76360N8 — 109649N" — 393915N6 — 482272 N5 — 376932N* — 263440N>
—155472N?
—56448N — 8640

Py; = 1790N'™ 4+ 15938 N + 56250N 12 + 90805 N + 43917N 10 — 38450N° — 42314 N8

—169217N" — 616623N° — 992860 N> — 964980N* — 697072N> — 376464 N>
—127872N — 19008
Pos = 30N+ 397N + 1996 N + 3786 N3 — 3905 N2 — 30084 N'! — 44372 N10

+5100N? + 71344N8 + 27709N7 — 104744N6 — 146534 N° — 30293N* + 77346 N>

+33768N? — 23544 N — 3888
Pyy = 12N'7 + 162N + 1030N'"° + 4188N ™ + 11527N "™ + 19051N "2 + 11176 N1

—17182N19 — 36527N° — 27469N8 — 11770N7 + 5554 N0 + 32640N° + 46456 N'*

+34528 N3 + 14816N? + 3584 N + 384

Pioo = 1245N'8 +19980N'" + 133282N16 + 461805N 15 + 787161 N'* + 185392 N 13
—1368400N'% — 225082N ! + 6978631 N 10 + 13143336 N? + 5808466 N®
—11433627N7 — 19928573N° — 12013164N° + 1462668 N* + 8209584 N3
+6906384N2 + 2980800V + 544320 .

The Wilson coefficient H (3)

9,27

It is given by :

. 4(N3 —4N? — N —2) 0 0]
X p— J—
astF\ ~YqgtQ NZ(N + 1)(N +2) T Vag21 T Vgt

4 4 4 16(N?® —4N? — N —2)

2) 2 %20 72 ~0 ~0

T2|-3% 12, — -3° LoL - L

MS{ F| 309" = 3ag @M T 3%00t T 3m N Ty (N 2) |M
2(N2+ N +2)(3N? +3N +2 N 4P

copte | | X I ) +230.51| L3 + =

N2(N +1)2(N +2) "~ N3(N +1)3(N +2)

A(BN'+2N? —9NZ — 16N —12)5 [4(N2+N+2)(3N2+3N+2)
e

N2(N +1)%(N +2) N2(N +1)%(N +2)

2(9N* + 6N? — 15N? — 28N — 20) .57
N2(N +1)2(N +2)

—4:)/2951 + :Ygg (452 — 45%) LQ —

16(-1)V P, 2(N2+ N +2)(3N2+3N +2
n 6(—1)" Pso +L?\4(++)( +3N +2)

15(N —2)(N —1)2N2(N + 1)*(N + 2)4(N + 3)3 N2(N +1)3(N +2)

23

(144)

(145)

(146)

(147)

(148)

(149)

(150)

(151)

except for the constant contribution ag,, has a similar structure.



4 Pogs 4Py0651

~0
20051 T BN 1NN + AN + 24N + 37 T N3N + 13(N +2)

4P1 4(3N* +2N3 —9N? — 16N — 12)5;
N3(N +1)3(N +2) N2(N 4+ 1)%(N + 2)
2(11N* 4 42N3 + 43N? — 4N — 12) 5, N 16P1035_o
N2(N +1)3(N +2) (N —2)N%(N 4+ 1)2(N +2

+Las + 730|453 — 48,

N +3)

)
1288, 5_y + 6455 — 12855, (V= 1)|48C; — 1655] ]
(

~0 3 o
il 281~ 28281 — 485, | + NN+D(N+2) T NN+D

L CLT 16(N? + N +1)(N? + N +2) Y P 32(=1)N(N® +4N? + 7N +5)
ATENTN “1DN2(N + 1)2(N +2)2 | Tt e (N + 1)3(N +2)°
8Pi6o 16(N?+1)(N? —4N - 1)S1
TN DN(N+12(N+28 | (N—ON(NF12(N+2) fo| 257 +25; +455] | Lo
B 16Py655, B 4(2N5 — 3N* —5N3 — 3N? — 33N — 6) S}
(N —1)N3(N +1)%2(N +2)3 (N —=1)N(N +1)%(N +2)?
16(—1)NP167 8P239

" 3(N—1)N2(N +DA4(N +2)2  3(N —1)N4(N +1)4(N + 2)4
32(—1)N(N? +4N? + 7N +5)S1 5, | 16(N*+ N +1)(N?+ N +2)
(N +1)3(N +2) T (N —1)N2(N + 1)%(N + 2)2

- 2?85,51

4P10552 8(3N? + 3N +2)S3

N 32(—1)N(N3 4+ 4N% + 7N +5)
(N—-1)N2(N +1)2(N+2)? = N(N+1)(N +2)

+ (N + 1)3(N + 28

M

8Pig1 32(2N + 3)8;
C(N=1)N3(N +1)2(N+2)3 (N +1)2(N +2)2
16(N° — N* —5N3 + 3N? + 14N +12)S_5  16(N? + N +4)5_3
(N —1)N(N + 1)2(N + 2)? NN +1)(N +2)
(N -1) [163—251 - 165—2,1} (N2 =N —4)16(-1)VS_o  6(5N? +5N —6)¢3
N(N +1) (N 4+ 1)2(N +2)2 ~ N(N+1)(N+2)

+70, |25 - 25, — 455

_|_

+g [—85152 —4(-1)NS 38 —2(—1)NS_5+ 4851 — 3(—1)Ng3]] }

2
16 16 16 64(N3 —4AN? — N —2) 16702 (3
3 ~0 13 ~0 ~0 2 a9
T3 L3, LolL%, S _ 7agh3
+a5{ g Tag g Jag™@ 9 Tl T T9NZ(N T ) (N +2) | M 9
T 64(N2+N+1)(N2+N+2) 80 g, L+ 64(—1)N (N3 +4N? + 7N +5)
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Py = 3NS4+5N°4+27N* 4+ 35N + 6N% + 12N + 8 159
Prs = 3NS+9N° - N* —17N3 —38N% — 28N — 24 160
P9 = 3NS+9N®+2N* —11N3 —23N2% — 16N — 12 161
Py19g = 3NS 430N’ 4 15N* — 64N> — 56 N2 — 20N — 8 162
Piii = 4NS4+5N° —10N* — 39N% — 40N? — 24N — 8 163
Py = G6NS—12N° + 17TN* + 106N3 + 127N? + 104N + 84 164
P13 = G6NS+18N° +7N* —16N3 — 31N? — 20N — 12 165
Py = TNS—93N®—327N* —287N3 — 316 N? — 112N — 24 166
P15 = TNY—20N® — 176 N* — 335N3 — 276 N? — 116N — 16 167
Piig = TN —19N® —171N* — 325N3 — 264N? — 108N — 16 168

Pz = TNS+4+21N° 4+ 5N* — 25N3 — 204N? — 188N — 192
Piis = 8N®+13N° —111N* — 193N3 — 89N? — 56N — 20
Piig = 9N®+2IN° +11N* —5N3 — 104N? — 76N — 144
Piag = 9NO +39N° +53N* 4+ 25N3 + 94N? 4 44N + 312
Pl = 10N®+18N° — 111N* — 164N?3 — 61N% — 16N + 36
Py = 10N®463N° +105N* + 31N + 17N% + 14N + 48
Plas = 11N® —15N° — 327N* — 181 N3 + 202N? — 20N — 48
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Py = 11N®4+15N% — 285N% — 319N3 — 254N? — 368N — 240 176
Ppys = 11N®4+33N% — 189N* — 361N3 — 194N? — 92N — 72 177
Plog = 11N® 4+ 33N% — 114N* — 247N3 — 263N? — 176N — 108 178
Pio7 = 11N®4+33N° —87N* — 85N + 4N? — 116N — 48 179
Piog = 11N®+35N° +59N* + 57N3 — 38N?% — 68N + 40 180
Plag = 11N® +47N° + 7N* 4+ 9N3 + 90N? + 28N + 96 181
Pisg = 11N®4+57N° —39N* — 109N3 — 44N? — 116 N — 48 182
P31 = 11N®4+81IN° +9N* —133N3 —92N? — 116N — 48 183
Pi3p = 13N®4+36N° +39N* +8N3 —21N% — 29N — 10 184
P33 = 16N® 4 78N° — 23N* — 228 N3 — 503N? — 408N — 228 185
Piss = 17N®+111N° 4+ 234N* + 203N3 — 89N? — 206N — 36 186
Piss = 22N®4+69N° + 7T1N* +23N3 — 57N? — 68N + 84 187
Pisg = 23N®—7N® —237N* —593N3 — 678 N2 — 548N — 200 188
P13y = 23N®4+9N° — 71N — 53N3 — 184N?% — 92N — 16 189
Pisg = 25N®4+35N5 — 55N% — 243N3 — 286 N? — 204N — 72 190

Pisg = 29N% 4+ 91N® + 235N* + 405N3 + 272N?% + 288N + 120
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29NS + 176 N® + 777N* + 1820N3 + 1878 N? + 776N + 232

35N% — 15N° — 183N* — 133N3 — 356 N2 — 164N — 48

35N — 15N° — 101N* + 31N3 + 54N2 + 164N + 120

44N° + 96 NP 4+ 369N* + 200N3 — 695N? — 428N — 108

55N + 141N° — 195N — 401 N3 — 772N?% — 748N — 384

55N + 165N° — 420N* — 899 N3 — 1561 N? — 1336 N — 1188

57NS 4+ 161N° — 25N* — 193N3 — 172N? — 36N + 48

65N% 4+ 199N° + 197N* — 143N3 — 330N? — 316 N — 120

7TNS + 339N — 105N* — 487TN3 — 356 N2 — 668N — 240

80NS 4+ 60N° 4+ 9N* + 230N3 4+ 901 N? + 988N + 1188

81N 4+ 211N° — 23N* — 355 N3 — 334N? — 4N — 344

83NC ++ 249N° — 111N* — 637N — 956 N? — 596N — 624

130N + 865N° + 2316 N* + 3811N3 + 4434N? + 2884N + 536

133N + 699N 4 1395N* 4 217N3 — 880N2 + 164N + 288

155N + 369N° 4 211N* — 65N3 — 1002N? — 556N — 1416

215N% + 429N° + 891 N* + 491 N3 — 2486 N? — 1436N — 408

3NT + 28N + 66N> + 90N* + 107N3 4+ 78N? 4+ 36N + 8

N7 4+ 7T1INS + 214N° + 320N* + 275N3 + 215N? 4+ 160N + 32

2IN7 + 120N6 — 128N° — 1038 N* — 89N3 + 2382N2 4 1636N — 600
81N 4 247N + 291 N® + 277N* + 108 N3 — 56 N2 + 20N + 24

N8+ 5N7 + 10NC + 27N° + 65N* + 112N3 + 124N?2 + 80N + 32

N8 + 5N7 4+ 14N% 4+ 23N° 4+ 25 N* 4 52N3 4+ 56 N2 4 48N + 16

N® + 8NT — 2N® — 60N® — 23N* 4+ 108 N> + 96N? + 16N + 48

N8 +8NT —2N® — 60N° + N* 4 156 N3 4+ 24N? — 80N — 240

N® 4+ 22N7 + 111N6 + 211N 4+ 42N* — 281 N3 — 406 N? — 204N — 72
IN® + N7” —6NO + 26N> + 64N* + 51N + 54N? + 28N + 8

NS + 22NT + 117N° 4 386 N° + 759N + 810N3 + 396 N2 + 72N + 32
IN® 4 44NT + 211N + 485N° + 654N* + 581N3 + 391N? + 192N + 32
3N® 4+ 41N7 + 136 N6 + 233N° + 331N* + 360N3 + 208N?2 + 80N + 16
3N® + 5ANT + 118N6 — 44N° — 353N* — 314N3 — 272N? — 200N — 144
5N® — 8NT — 137N6 — 436 N° — 7T13N* — 672N3 — 407TN? — 192N — 32
TN® + 40N7 + 110N° + 193N® + 261N* 4 313N3 + 260N? + 96N + 16
9N® + 54NT + 80NS — 110N° — 645N* — 1168N3 — 1132N? — 672N — 160
10N® 4+ 46N7 + 87NS + 85N° — 75N+ — 251 N3 — 274N? — 132N — 72
11N® 4+ 7ANT + 213N6 4+ 281N° — 30N* — 427N3 — 446N? — 180N — 72
15N8 + 36 N7 + 50N° — 252N° — 357N 4+ 152N3 — 68 N2 + 88N + 48
18N8 + 101N 4+ 128N% + 208 N® + 190N* — 769N3 — 1200N? — 212N — 48
19N® + 7T0N7 + 63N% — 41N° — 192N* — 221 N3 — 142N?% — 60N — 72
21N® + 42N7 — 38N6 — 360N° — 631N* — 7T30N3 — 472N% — 216N — 48
23N® + 2N7 — 135N6 4+ 20N° 4 210N* — 151 N3 — 350N2 — 132N — 72
27TN® —36N" — 956 N6 — 1724 N5 + 187N* + 1288N3 + TON? — 224N — 72
38N8 + 146 N7 + 177TNS 4+ 35N° — 249N* — 373N3 — 218 N2 — 60N — 72
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Prgy
Prgs
Prgg
Prg7
Prgg
Prgg
Psoo
Poo1
P2

Pso3

Psoy

41IN® + 5N — 195N — 97TN® 4 326 N* + 424N3 + 208 N? + 72N + 16 (234)
56N® 4 194N7 + 213N% + 83N5 — 231N* — 469N3 — 2900N? — 60N — 72 (235)
TON® +196N7 + 132N° 4 274N° + 465N* + 82N3 4 332N? + 456 N + 288 (236)
105N 4 978 N" + 1688N° — 1330N° — 5245 N* — 4672N3 — 2212N? — 544N — 288 (237)
113N® 4 348N" + 109N® — 289N° — 272N* — 859N3 — 778 N? — 172N + 72 (238)
170N® + 369N7 — 521 N6 — 1393N° — 761N* — 952N3 — 544N? + 32N + 144 (239)
264N® 4+ 1407N 7 + 2246 NS + 1746 N° + 804N* — 1069N> — 674N? — 92N — 24 (240)
283N 4 838N + 1482N° 4 628N — 1497N* — 1130N3 — 772N? 4 456 N + 288 (241)
633N® 4 2532N7 4+ 5036 NS + 6142N° + 4275N% + 1118 N3 — 176 N? — 184N — 48  (242)
N? +21N® + 85N7 + 105N° + 42N° + 290N* + 600N? + 456 N? + 256N + 64 (243)
4N® 4+ 53N® £ 193N7 4 233N6 + 87TN® + 554N* + 1172N3 + 904N? 4+ 512N + 128 (244)

6N 4+ 93N8 + 576 N7 + 1296 N® + 586 N> 4 359N+ 4 2000N3 + 1996 N

+1488N + 384 (245)
IN? + 54N® + 56N — 110N® — 381N° — 568N* — 364N3 — 72N? + 128N + 96 (246)
IN? + 54N® + 167N 4 397N + 780N + 1241 N* + 1448 N3 + 1200N? + 608N + 144 (247)
11N? + 78N® + 214N 4 335N + 383N° + 571IN* + 916 N3 + 876 N? + 480N + 96 (248)
35NY + 150N8 + 232N7 + 137N° 4 119N® + 661N* + 1174N3 + 876 N? + 480N + 96 (249)
37N 4+ 210N® — 52N7 — 2738 N6 — 7249N° — 9368 N* — 8216 N> — 5888 N2

—2448N — 576 (250)
45N + 270N® + 820N7 + 1478 NS + 1683N° + 1996 N* + 2356 N3 + 2328 N2

+1408N + 288 (251)
57N + 624N + 1756 N7 + 1092N° — 1803N® — 1512N* + 966 N3 4+ 1116 N2

+920N + 528 (252)
69N? 4+ 366 N8 + 1124N7 + 1966 N + 2523 N> + 5228 N* + 7340N?3 + 5352 N2

+3008N + 672 (253)
94N? + 597N® + 1616 N7 + 2410N° + 1841 N® + 1165N* + 2191 N3 + 3802N>

+2916N + 648 (254)
121N + 696 N® + 1535N7 + 1585N6 + 416 N5 — 7T49N* — 836 N3 + 16N

+528N + 144 (255)
197N + 1242N8 4 2938N7 + 3524 N6 + 2713N5 + 2234N* + 3680N3 + 6176.N?

+4080N + 864 (256)
439N + 2634N® 4+ 6008 N7 + 6694N° + 3545N° + 736 N* + 2008 N3 + 6208 N2

+5136N + 1152 (257)
538N? 4 3333N8 + 7802N7 4 7630N6 + 458N° — 1415N* + 7786 N3 + 12340N?

+5592N + 864 (258)
664N” 4 3861 N® + 9038N7 + 11830N° + 9344N° + 3793N* + 3874N3 + 11044N*

+9624N + 2592 (259)
891N? 4 4455N® + 16078 N " + 28774N° + 37047N° + 45835N* 4 42192N3 4 28888 N2
+10640N + 1776 (260)
923N° 4 5208 N® + 11824 N" + 12854 N6 + 2185 N° — 7030N* + 1436 N3 + 15032V
+12864N + 3456 (261)

965N + 4884 N8 + 10816 N7 + 20810N° + 36895N° + 40442N* + 27692N3 + 22712N?
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P15

Psi6

P17

P13

Pyg

Psag

Proy

P9

Pya3

Pooy

Pyos

+14496 N + 3456 (262)
2N 46 N? — 98N8 4+ 282N7 + 1063 N + 1569N° + 1275N* + 403N3 — 94N?

—108N — 24 (263)
N0 + 12N 4 24N8 + 11IN7 — 48NS — 151N° — 282N* — 480N3 — 664N?

—57T6N — 288 (264)
1IN0 + 44N° + 7TAN® + 196 N7 + 31N6 — 1426 N° — 3044N* — 2762N3 — 1476 N2

—480N — 96 (265)
1IN 4 76 N° 4+ 138N® — 204N7 — 1041 N6 — 988N + 752N* + 1896 N 4 944 N?

—384N — 576 (266)
37N'0 4+ 392N° + 2106 N® + 6514N7 + 9211 N6 + 1258 N® — 9218 N* — 6116 N> — 72N 2
—752N — 192 (267)
85N10 + 425 N° + 902N® + 932N7 — 521 N6 — 685N + 2022N* + 2928 N3 + 968 N2
—1296N — 576 (268)
103N10 + 575N + 1124N® — 334N7 — 1505N° + 3755N° + 4926 N* + 36 N — 472N
—2160N — 864 (269)
118N + 425N + 197N® 4+ 86 N7 4 1240N® + 2489 N° + 4401 N* + 3480N3 + 524 N2
—1728N — 864 (270)
118N10 + 557N + 461N% — 94N" + 1300N° + 3521 N° + 4509N* + 1920N3

—1132N?% — 2376 N — 1008 (271)
127N10 + 536 N2 + 611N + 602N7 4 1474NS + 2099 N> + 798N* — 2301 N3

—4486N?% — 3708 N — 936 (272)
170N10 + 883NY + 2041 N8 + 2998 N7 — 448N6 — 5465N° + 129N* + 6624 N3

+1132N?% — 2016 N — 864 (273)
170N 1+ 1213N? 4 3235N8 + 2794N7 — 2692N° — 3767N° — 1293N*

—1632N3 — 5324N? — 6240N — 2016 (274)
226 N1 + 317NY — 811N + 662N " + 4552N° 4 3857N° + 3933N* 4 2364N3

+236N? — 1656N — 720 (275)
489N 4 2934 N + 9364 N® + 18830N7 + 18627NC 4 124N° — 19856 N+ — 19296 N
—10640N? — 2880N — 1152 (276)
3N 4+ 42N10 4 144N° 4+ 74N® — 459N7 — 1060N° — 1152N° — 1424N* — 1688N3
—1232N2 — 736N — 192 (277)
1IN 4 37N — 27N? — 118N® + 21N7 — 249N — 1097N° — 1138N* + 552N3

+3448N? + 3456 N + 2016 (278)
21N 4 231N 4+ 1334N° 4+ 4086 N® + 6277N7 + 1775N° — 9488 N° — 18076 N*

—18208N?3 — 11344N? — 5568N — 1728 (279)
33N + 231N 4 698N? + 1200N8 + 1513N7 4 1463N° + 2236 N° + 5096 N4

+7328N3 + 5456 N? + 3456 N + 1152 (280)
45N + 383N10 + 958 N9 + 526 N® — 763N7 + 1375N% + 7808 N° + 13028 N'*

+12976 N3 4 8016 N2 + 4608 N + 1728 (281)
51N 4+ 269N + 46 N° — 1934N8 — 3973N7 — 875NC 4 7364 N> + 14972N*4

+16768N> 4 10896 N2 4 5376 N + 1728 (282)

51N + 357N 4+ 1238N? 4+ 2586 N8 + 2755 N7 — 1435N° — 9212N° — 15028 N4
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Ps3g

Psyg

Posy

Psyo

Poy3

Poyy

Poys

Poye

Py

Psso

—15280N3 — 9808 N2 — 5184 N — 1728 (283)
SIN' + 483N 4+ 1142N + 1086 N® — 767N7 — 4645N% — 8936 N° — 11980 N*

—12352N3 — 8272N?% — 4800N — 1728 (284)
120N +1017N10 + 2737N9 + 1292N® — 8086 N7 — 20743N° — 24563 N° — 16702N*
—6840N2 + 120N + 2432N + 960 (285)
243N +1701N' + 5378 N? + 10350N8 + 11479N7 + 1193N6 — 14684 N° — 20572N*
—16288N3 — 8944N? — 4992N — 1728 (286)
333N + 2331810 + 6556 N2 + 9270N® + 5081N7 — 6701 NS — 17554 N5 — 20036 N*
—15680N3 — 9200N? — 5664N — 1728 (287)
753N 4+ 4809N 10 + 13174N? + 20466 N® + 17717TNT + 6829N° + 3908 N

+15304N* 4 25408 N3 + 20272N? + 8448 N + 1152 (288)
837N + 7757N0 + 30120N? + 68575 N + 119176 N7 + 191350N6 + 262979 N°
+258308 N1 + 163106 N3 + 63360N? + 14848N + 1536 (289)
1017N + 6195 N0 4+ 14050N9 4 12738 N® — 2023 N7 — 5093N° + 27548 N®

+69760N* 4 80752N3 + 54064N2 + 20928 N + 3456 (290)
SN2 4 21N 417N — 202N — 842N8 — 1924N7 — 3378 N6 — 5059 N°

—6008N* — 4860N3 — 2536 N2 — 960N — 192 (291)
N2 4+ 63N + 38N — 414N — 1035N® — 1341N7 — 1511 N% — 2972 N°

—6011N* — 8038N?3 — 6892N? — 3432N — 864 (292)
IN'2 4 63N + 71IN'0 — 381NY — 1536 N® — 2520N7 — 1946 N® — 1331N°

—2096N* — 4036 N3 — 4144N? — 2304N — 576 (293)
39N'2 4+ 585N + 2038 N!0 1 7136 NP + 9083N® + 7745N7 + 14668 N6 + 38246 N°
+59856 N* + 55560N 4 32144N? + 12480N + 2304 (294)
48N12 + 459N 4+ 2322N10 4 8290 + 20159 N8 + 30862N7 4 28247N° + 16109N°
+9312N? + 7488 N3 + 4064N? + 1328N + 192 (295)
61N 4+ 302N 4+ 531N 4 348 N9 — 349N® — 786N + 457 N6 4 2524 N5

+2012N* + 204N3 — 360N? — 240N — 96 (296)
92N12 4 796 N1 + 3089 N1 + 7550N? + 10547N8 + 1029N7 — 19496 NS

—24199N° — 8960N* + 736 N3 + 1744N?% + 816N + 192 (297)
201N'2 + 1845 N 4 6910N10 + 12854 N + 8915N® — 7741N7 — 17126 N©

—4294N° 4 16260N* + 22080N3 4 12416 N? + 4128N + 576 (298)
239N12 4+ 1338 N + 3137V + 3164N? — 983N® — 6640N” — 8123 N6

—4526N° — 342N* + 1232N3 + 848N? + 256N + 32 (299)
255N12 4+ 2169N' + 6496 N + 7694N? — 127N® — 6973N" + 4132N6

+25502N° 4 31956 N* + 22656 N3 + 9632N? + 864N — 576 (300)
581N'2 + 7035 N1 + 37826 N1V + 112904 N? + 190293N® + 174327N" + 92032N°
+69438 N> 4 78364N* 4 44464N3 + 11520N? — 3168N — 1728 (301)
825N'2 + 7363N + 25396 N0 + 40686 N2 + 26213 N8 — 12749N7 — 55498 N©

—89796N° — 110552N* — 134960N> — 127584 N? — 64704N — 12672 (302)
6IN'? + 420N12 + 794N — 1357N10 — 10401N? — 15678 N + 532N7 + 239 N©

—40018N° — 69432N* — 69152N3 — 43792N?% — 18336N — 3456 (303)

76N + 922N12 1+ 4479N™ + 9107 N0 — 3747N? — 52973N8 — 76133N7 + 42261 N6
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Pseo

Py

Poga

Pog3

Poey

Psgs

+199307N° + 123839N* — 77470N3 — 84132N? — 2160N — 432 (304)
205N13 4 2387 N12 + 8005 N 4 13687N10 + 10883 N? 4 389N® — 2641N7 + 6029N6

+11034N° + 6644N* 4 1384N> + 80N? + 128N + 64 (305)
206 N3 + 2368 N2 + 10916 N1t + 27006 N0 + 23644 N° — 19764N® — 61931N 7

—63733N% — 52001 N° — 56865N* — 38104 N> 4 2664N? + 7344N + 432 (306)
3TN 4+ 4649N12 + 21813 N1t 4 38539N10 — 39339N?Y — 272611N® — 332971N7
+220377NS + 801934 N5 + 384958 N* — 362030N° — 297864 N? — 1080N — 864 (307)
859N12 4+ 7376 N12 + 25294 N1 4 47088 N0 + 63868 N 4 80876 NS + 63648 N7

—35856N% — 146697N° — 157168 N* — 91320N2 — 34800N? — 8640N — 1152 (308)
1211N' + 5680N'2 + 3338 N — 17355 N1 — 31517 NY — 48486 N® — 139667N 7
—278026N® — 340745N° — 269457N* — 138568 N3 — 34632N2 + 9072N + 3888 (309)
TON™ 4+ 555N + 1599 N2 + 1192N 1 — 4430N1° — 13305NY — 11835N8 + 8440N”
+35816N® 4 57126 N° 4 60340N?* + 44464 N3 + 27808 N2 + 12768 N + 2880 (310)

76N 4+ 802N + 2979N12 1+ 1847N' — 19377N'0 — 58253 N° — 26543 N8 + 170601 N
+362177N° + 225119N° — 103240N* — 193092N3 — 137160N? — 117072N — 25920  (311)
T6N™ + 1042N13 4+ 5979N'2 + 16367N ! + 11883 N0 — 47693N? — 125723 N8 — 86079N”

+36437NS + 22559 N° — 51700N? + 24828 N3 + 132840N2 + 116208 N + 25920 (312)
AN 4 50N + 267N + 765 N2 4 1183N!! + 682N10 — 826 N9 — 1858 N® — 1116N 7
+457N 4+ 1500N° + 2268 N* + 2400N3 + 1392N? + 448N + 64 (313)

26N'° + 314N 4+ 1503N 13 + 3222N12 + 2510N ! + 1996 N0 + 15041 N? 4 40728 N8
+54008 N7 + 44956 N + 31936 N° + 30416 N* + 29568 N> + 16704N? + 5376 N + 768  (314)
101N + 1234N™ + 6867N'® + 21904 N2 + 40098 N + 32226 N0 — 22057 N?

—86972N8 — 114557N7 — 111416 N® — 89204 N5 — 37312N* + 13392N3 + 23040N?

+9792N + 1536 (315)
390N 4+ 5121N ™ + 30556 "% + 114173N'2 + 321958 N + 771597 N 10

+1583594 N9 4 2637549N® + 3381542N7 + 3199120N° + 2183360N° + 1123200N4
+489952N3 + 178176 N2 + 48384 N + 6912 (316)
75N + 1245 N1 4+ 8291 N1 4 27609N 13 + 43437N12 4+ 14221 N — 5995 V10

+182937N? + 488696 N® + 296818 N7 — 452292 N6 — 730430 N> — 186180N*

1259728 N3 + 241056 N2 + 116640N + 25920 (317)
115N 1+ 1838 N1® + 11829 N + 36114N '3 + 30900N 2 — 133946 ! — 454068 N 1°
—457420N? + 249211 N8 4 864716 N " + 312979N° — 634466 N° — 587862 N*

—19556 N3 + 104832N2 + 9504 N + 1728 (318)
185N16 1+ 2988 N'15 + 19694 N + 62954 N3 + 64470N 2 — 207876 Nt — 792388 N0
—861230N? + 437231 N® 4 1750616 N7 + 869954N° — 1016136 N — 1130122N*

—96596 N3 + 199872N2 + 31104N + 1728 (319)
939N16 4+ 10527 N1 4 37207N ™ + 18679N 3 — 202006 N2 — 617170N — 930025 N 10
—882917N? — 157123N® + 1388549N " + 2739376 N + 2837500N° 4 2088640N*
11259696 N2 4 622464 N2 + 211392N + 34560 (320)
1155N16 + 12417N1° 4+ 37693 N — 12293 N3 — 285754 N2 — 613900N ! — 571735V 10
—134309N° + 778901N® + 2698745N" + 4995724 N6 + 5915740N° 4 4978144 N*
+3161840N3 4 1498752N2 + 479808 N + 76032 (321)
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Porg = 1665N'0 + 33005N1'° + 287646 N4 + 1402624 N2 + 4031902N'2 + 6199846 N 11
+1054640N10 — 16668628 N — 37272559 N8 — 38892027 N7 — 17387942N° + 3962700N°

+15625800N* + 26960688 N3 + 27379296 N? + 12985920N + 2332800 (322)
Po;y = 87TNY 4 1099N'6 + 6055N1 + 19019N ™ + 37119N 13 4 45159N 12 + 29583 N1t — 2639 N 10

—30218NY — 40778 N® — 39994N7 — 35844 N® — 30808 N® — 30384 N* — 28256 N3

—16064N? — 5248N — 768 (323)

Pyra = 829N'7 +13413N' + 83461 N + 226391 N™ + 55508 N3 — 1239070N 2 — 2862466 N 1!
—1217372N1'0 + 3372689N? + 2779147N8 — 2705687N7 + 171733 N6

+8617302N° + 5817902N* — 3127236 N3 — 3652560N? — 336096 N — 25920 (324)
Py = 1407TN'7 4 18107N'6 4 103463N'° + 347083N'* + 760095N '3 + 1142715N 2 4 1220067N !

+983393N10 4 702746 N? + 533822N% + 337702N7 — 3552 N°

—300296N° — 332160N* — 188128 N3 — 63232N? — 13184N — 1536 (325)

Pyry = 95N'® 4 3940N'7 + 48989 N6 4+ 308380 N'° + 1166094 N + 2843192N1'3 + 4428234 N2
+3171928 N1 — 4692053 N10 — 19875244 N9 — 34305831 N® — 34774388N " — 16392680 N°
+11584912N° + 30493776 N* + 29700864 N3 4 187833602 + 8294400N + 1866240  (326)

Poyrs = 325N'8 4 4280N17 + 17759 N 16 — 148801 — 412326 N4 — 1696848 N'13 — 3216546 N 12
—1169232NM + 8956857N 10 4 23914216 N + 31536899N® + 25361392N7 + 9982840 N6
—10154128N® — 26098704N* — 26761536 N> — 17642880N2 — 8087040N — 1866240  (327)

Pyrg = B500N'® +8215N17 + 56287N 16 1 201810 N1 + 361782N ' 4 98826 N3 — 759348 N 12
—495786 N + 3942186 N1 + 11896133 N + 16709737 N® + 13315736 N7 + 3779660 N°
—7306454N° — 14232852N* — 13254768 N3 — 8367840N? — 3771360N — 855360 (328)

Pyrz = 150N 4+ 2815N18 + 24285 N7 + 131358 N6 + 511310N'° + 1515954 N 14
+3372978 N3 + 5213980N 12 + 4715522 N 4 980739N 10 — 2709391 N — 3741506 N°
—4630558N" — 5623132N% — 2333736 N + 3419632N* + 5238496 N3 + 3231936V
+1123200N + 172800 (329)

Pyrg = 5410N'Y +98215N'8 4+ 764965 N7 + 3280996 N'16 + 8031920 N 4- 8939378 N 14
—7608074N'3 — 44964380 N2 — 74768226 Nt — 57879177 N0 — 5243187N? + 13745888 N'®
—28158216 N7 — 49672024 N° + 14757808 N> + 94650144 N* + 100507392N3
+53764992N2 + 15655680.N + 1866240 (330)

Pyrg = TO60NZ + 123495N1 + 898682 N1 4 3394183 N7 + 6222824 N6 4+ 376386 N1
—922032204N — 39912378 N3 — 13976964 N2 + 31985011 N 4 4994394 N10
—91499501N? — 97243208 N® + 54501988 N " + 183103272N° + 127073120N°
—20272608N* — 88410816 N> — 62225280N? — 21772800N — 3110400 . (331)

The corresponding expressions in z-space are given in Appendix
Note that our result for H, gs’z differs from the one given in Eq. (B.7) in z-space in Ref. |9] by
the term

4(N? + N +2)

T2N
CrTy NN +1)(N +2)

[28¢, — 69] (332)

in N-space. This result of [9] is based on the calculation carried out in Ref. [12], including the
renormalization formulae derived there. We have checked, however, that our result Eq. is
in full agreement with Eq. and the moments having been calculated by part of the present
authors in Ref. |[12]. The corresponding expression in z-space is presented in Appendix B.
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5 The Asymptotic Wilson Coefficients for the Longitudi-
nal Structure Function

The Wilson coefficients have been calculated in Ref. [22] for exclusive heavy flavor production,
retaining three contributions only. In total also here five Wilson coefficients contribute and
the expressions are slightly modified in the inclusive case of the complete structure function
Fr(z,Q?), cf. [12]. In Mellin-N space they read :

PS,(3
Loy =3+ (=)
2 2
Sl opner: 12813 (N? + N +2) 128(N? + N +2)L3,

’ 3(N—1)N(N+1)2(N+2)  3(N—1)N(N+1)2(N +2)

256Lq (11N° 4+ 35N* 4+ 59N? + 55 N2 — 4N — 12) N 256 (8N + 13N? + 27N + 16)

9(N — 1)N2(N +1)3(N + 2)? 9(N —1)N(N +1)3(N +2)
256(N? 4+ N +2)5, N 64(N? + N +2)[S? + 5]

3IN-D)N(N+12(N+2) | "™ T 3(N=1)N(N +1)2(N +2)

128(8N3 + 13N? + 27N + 16) 5, N 128(43N* 4+ 105N? + 224N? + 230N + 86)
9(N —1)N(N +1)3(N +2) 27(N — 1)N(N + 1)*(N +2)

q

+NpCPEO) () } } (333)

Ly, =51+ (1)

6ANpT2L 25612
x{a2 Fp M +a§f{N TS M + CANpT?

S3(N + 1)(N +2) FIF9(N +1)(N +2)

256(N? + N +1) 1285, 5 | 256(—1)N(N®+4N? + 7N +5)

3(N—1)N(N+1)2(N+2)2 3N+1)(N+2)| @ 3(N +1)3(N +2)3
N 64Q> N 256(11N3 — 6N? — 8N — 3) 5

9N —1)N(N +1)3(N+2)3 ' 9(N —1)N(N + 1)%(N +2)
L 512(N? + N +1) B 2565,

MIB(N-T)N(N+1)2(N +2)2  3(N+1)(N +2)
1 128 , 1285, 256 32Qs

NI )N 2) St s | Le 57(N — 1)N3(N + 1)i(N 1 2)2

256(N? 4+ N +1) 1285,
3(N-1N(N+1)2(N+2)2 3(N+1)(N +2)

__64(56N +47)5, )
21(N +1)2(N +2) M

I 256(—1)" (N3 4+ 4N? + 7N +5) N 128Q4
M 3(N +1)3(N +2) 9(N —1)N2(N + 1)3(N + 2)3
256(N3 — 6N2+2N —3)5; 12867 128% 265 ,
+
9(N —1)N(N +1)%(N +2) (N +1)(N +2)
o |64(N?+ N +2)(N*+2N% +2N? + N +6) L5,
3(N = 1)N2(N + 1)3(N + 2)?
n 256(—1)" Qs
45(N — 2)(N — 1)2N?(N + 1)3(N + 2)%(N + 3)3
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32Q9 128Q151
T45(N —12N3(N + )A(N + 2)3(N +3)3  3(N — )N2(N + 1)3(N +2)?

256(N —1)S_5 64(N?+ N +2)(N*+2N3 —7TN? — 8N — 12) Ly I
3(N —2)(N +1)(N + 3) 3(N —1)N2(N + 1)3(N + 2)2 @
64(N2 + N +2)°L3, 16Q7
(N-1)N2(N+1)3(N+2)2 (N —1)N4(N + 1)5(N +2)2
Ln 256(—1)V Qs
45(N —2)(N = 1)2N2(N 4+ 1)3(N + 2)%(N + 3)3
n 64Qs _ 640351
45(N — 1)2N3(N + 1)4(N +2)3(N +3)3  3(N — 1)N2(N + 1)3(N + 2)2
3N 252(‘3)(3\7 +11))%\? ||ty PGy (V) } } (334)
with
Q1 = 2N%4+6N°+7N*+4N3 +9N? £ 8N +12 (335)
Q> = 3N®43N°—121N* — 391N3 — 474N? — 308N — 80 (336)
Qs = 3N®4+9N° - N* —17N% - 38N? — 28N — 24 (337)
Qs = 6NT424NS 4 47TN° + 104N + 219N3 + 316 N2 + 208N + 48 (338)
Qs = 15N® +60N" + 572NC + 1470N° 4 2135N* + 1794N3 + 722N? — 24N — 72 (339)
Qs = N'W_—13N% —39N® 4+ 222N7 + 1132N6 + 1787N° + 913N* + 392N3 + 645N 2
—324N — 108 (340)
Q7 = 15N 475N + 112N8 + 14N7 — 61N + 107N° + 170N* + 36 N3 — 36N
—32N — 16 (341)
Qs = 45N +656N'2 +4397N +17513N1° 4 43665N° 4 63005N8 + 27977N 7 — 71993 N°
—140386N° — 78985 N* + 25350 + 80460N? + 100008 N + 38880 (342)

Qo = 95N 4+ 1218N'2 + 6096 N + 14484 N0 + 11570N9 — 28440N® — 117844N”
—225884 N6 — 238953 N° — 83200N* + 57660N° 4 122040N? + 182304N + 77760,  (343)

2 _
20T 16Lg  8(19N?+7N —-6) 165,
: 3(N +1) IN (N +1)2 3(N +1)

8(3N?+3N +2) 325
3 2 . 2
+GS{CFTF N(N +1)? Nti|ke
N 256(—1)N Q13
15(N — 2)(N — 1)2N2(N + 1)*(N + 2)2(N + 3)3
B 32Q12 _ 16(N + 10)(5N+ 3)51
45(N — )2N2(N + 1) (N +2)%(N + 3)3 IN(N + 1)?
512(N* 4+ 2N3 — N2 — 2N —6)S_, 1 {%S 512 o 1285, 2565,
3(N —2)N (N+1)2(N 3) N+1lg ™t 3772717 73 3
256 512 2Q10 o | 8(3N? + 3N +2)
- - 2 L e
3 93t 3ot 560 QT WNI(N + 1)t M[ 3N(N + 1)2
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with
Q10

Q12

Q13

3251 8(3N* 4+ 6N3 +47N? + 20N —12) 6452 _ 3205
C3(N+1) M IN2(N +1)3 TN
+—%Sﬁ%—% o 64L7, _G4(19NZ+TN —6) 185, |,
N+1 FEFI9(N +1) 2TN(N +1)2 IN+1)| @
128L7 128(19N? +7N —6) 2568
T2Np|——9 4 |- - L L Tw|L
TOFTENE 9(N +1) [ 2TN(N + 1)2 IN+1)| @ T CrCalr|Lq
128(—1)V Q11 256(N* +2N3 — N2 —2N —6)5_,
15(N — 2)(N — 1)2N2(N + 1)4(N + 2)2(N + 3)3 3(N —2)N(N + 1)2(N +3)
16Q13 1 [256 10885; 12853
278 58
TN 1ENE(N T DAN 122N 3P T NgIL3 T T T T3
128 256 352L7 ~ANS,(3)
05 2P, 198 ] S WG LLIC IS : 344
t5 58— 552 € O + 1) +Cr, " (Np) (344)
= 219N 4+ 657N° + 1193N* + 763N3 — 40N? — 48N + 72 (345)

= 2N 4 41N + 226 N? + 556 N8 + 963N " + 2733NC + 7T160N° + 8610N* + 1969N3

—2748N?% — 864N — 216 (346)

= 180N'2 4+ 2385 N + 11798 N0 4 23030N? — 10466 N® — 131068 N7 — 245294 N6

—196786N° — 22282N* + 86571 N3 + 50688 N? — 7236 N — 3888 (347)

= 2345N'2 + 31510N " + 163614N' + 380250N? + 208092N8 — 794874N" — 1604762N°

—833938N° + 451419N* 4 584028 N3 + 113724N? — 36288 N + 7776, (348)

Hy3 =31+ (=)

X

32(N° +2N* +2N3 —5N2 — 12N — 4
3 ) +al{ C3Tr

20 7 3251 (N? + N +2) 32Lo(N? + N +2)

GO TINCDON(N T 1RV 4 2) T (N NN 1 12N + 2)
64(N?+ N +1)(N*+ N +2)

(N = 1)N2(N + 1)3(N +2)

(N —1)N2(N +1)3(N +2)?
64(N? + N +2)5) 128(—1)V (N? + N +2) Q16
(N —1)N(N +1)%(N +2) 15(N — 2)(N — 1)3N3(N + 1)*(N + 2)?(N + 3)3

32Q18 N 128(2N° + 5N* 4+ 7TN? +2N? — 12N —8) S,
15(N —1)3N3(N + 1)4(N + 2)%(N + 3)3 (N —1)N2(N +1)3(N +2)2

L+

(N? + N +2) (6457 — 6453) 128(N?+ N +2)S_ I
(N—DN(N+12N+2)  (N—2)N(N+12(N+3)| ©
16(N? + N +2)°L3, 16Q17 32(N2 + N +2)°5;

T (N—1)N2(N+13(N+2)  (N-1)NYN+13(N+2)3 (N —1)N2(N+1)3(N +2)

32(N? +5N +2) (5N3 4+ TN? + 4N +4) Ly
(N —1)N3(N + 1)*(N +2)?

128L3 (N? + N +2)
3(N—1)N(N +1)2(N +2)

) [ 128(N? + N +2) L,

+ CFT}%NF

256Lq (11N° 4 35N* 4+ 59N? + 55 N2 — 4N — 12)

9(N — 1)N2(N + 1)3(N + 2)2 FIF\3(N = 1)N(N + 12(N +2)
256(11N® 4 35N* 4+ 59N? + 55N? — 4N — 12) L N 128(N?+ N +2)L3,
9(N —1)N2(N +1)3(N + 2)? 3(N—1)N(N +1)%(N +2)
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128(43N* + 105N? + 224N? + 230N +86)  128(8N? + 13N? + 27N +16) 5,
27(N — 1)N(N + )*(N +2) 9(N —1)N(N +1)3(N +2)
256(8N? 4 13N? + 27N + 16) 256(N? 4+ N +2)5)
9N —1N(N +1)3(N+2)  3(N—-1)N(N+1)%(N +2)
(V2 + N +2) %57 + 9452
(N —1)N(N +1)%(N +2)

+Ly

_l’_

32(N? + N +2) (11N* + 22N? — 23N? — 34N — 12)
3(N — 1)2N2(N + 1)3(N +2)2
64(N?+ N +2)5; 2 128(—= 1)V Q14
(N—1)N(N+1)2(N+2)| 797" | (N=1)N2(N + 1)4(N +2)3
64Q15 128(N* — N3 —4N? — 11N — 1) 5,
ON 12NN+ 1P(N+2° (N 12NN+ 13(N +2)

+CrCaTp

+

(N2 + N +2) 12852 — 1285, - 2565 .
VDNV T AN 1 2) Lo| +Cry (NF+1)}}, (349)
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Q4 = NC®48N° 430N +58N3 + 65N2 + 42N + 8 (350)
Q15 = 142N8 +593N7 + 801N + 199N° — 1067TN* — 900N> 4+ 976 N? 4+ 1128N
+288 (351)
Qs = N —13N? —39N8 +222N7 + 1132N° + 1787N® + 913N* + 392N + 645N ?
—324N — 108 (352)
Q7 = N'O4+8N?+29N8 + 49N7 — 11N6 — 131N° — 161N* — 160N3 — 168N?
—80N — 16 (353)
Qs = 225N'2 4+ 2494N 4+ 9980N10 + 14480NY — 11602N® — 68380N 7 — 86828 N'©
—15080N° + 67401N* + 60334N3 — 312N? — 33912N — 12528, (354)
and
Hyp =31+ (-1
Ao 16 . a2{ 6ALnTZ Ty 64(—1)N (N3 + 4N? + TN +5)
(N+1)(N+2)  *)3(N+1)(N+2) (N +1)3(N +2)3
32(2N° +9N* + 5N® — 12N? — 20N —8)  64(2N® —2N? — N —1)5;
- (N —1)N2(N + 1)2(N 1 2)3 TINCDONN T 12N +2)
Lo 128(N? + N +1) B 645 3257 — 3255 — 645_
(N—-1)N(N+1)2(N+2)2 (N+1)(N+2) (N 4+ 1)(N +2)
16Ly (N? + N +2)  16Lo(N*+ N +2)
+CrTp | —
N(N+1)2(N+2) ' N(N+1)2(N+2)
16Q29 64(—1)V Q30

5N — 12N (N + 13 (N + 22(N +37 ' 1
16(3N? + 3N +2)5; 64(N —1)S_o
NN+12N+2) T (N—2)(N+ (N +3)

5(N —2)(N —1)2N2(N 4+ 1)3(N + 2)2(N +3)3
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256(N? + N +1) 1285 5
3(N-1)N(N+1)2(N+2)2 3(N+1)(N+2)| @
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3 256132,
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+a5{9(N TN +2) " CATE
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L
i IN2(N + 1)3(N +2) 3N(N + 1)2(N +2)
CnOT 16(N? + N +2) (11N* 4+ 22N3 — 23N? — 34N — 12)  32(N?+ N +2)S; | ,
TerCati - 3(N — 1)N2(N + 1)3(N + 2)2 TNIN+1EN+2)| @
32(5N% 4+ 5N +2)S% 256(—1)V Q3051

N(N+12(N+2) 15(N —2)(N — 1)2N2(N + 1)3(N + 2)2(N + 3)3
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N 128Q3351 B 128(N* +2N3 + N2 4+ 12)5_,5;
15(N —1)2N2(N +1)3(N +2)2(N +3)3 (N —2)N(N 4+ 1)2(N + 2)(N + 3)

64(—1)VQu 8Q42

I5(N —2)(N — 1PN3(N + 1)5(N 1 23(N + 37 T 45(N — 1)PN3(N + 1)5(N + 2)3(N £ 3)
128Q9235_2 176(N? + N +2) Ly
~3(N —2)N2(N +1)3(N + 2)(N +3) TINN TV 1 2)

(N2 + N +2) |82 + 648y + 6453 — 1285 — 1923 ]
Q

N(N +1)2(N +2)

_16(N® +8N? + 11N +2)57 16Q3s B 16Q205:
N(N +1)3(N +2)2 (N —=1)N4(N +1)>(N+2)* N(N+1)*N+2)3
) [32(1\]2 +N+2)S; 64(N?2+ N +1)(N?>+ N +2)

MIN(N+1)2(N+2) (N —1)N2(N+1)3(N +2)2

16(7N° + 21N" + 13N + 21N? + 18N + 16) 5 N (N? = N —4)64(-1)VS_
(N —1)N2(N 4+ 1)3(N +2)? (N +1)3(N +2)2

(N?+ N +2) 12853

N(N +1)%(N +2)

16
[gsif 448858, + 64(—1)VS oS + +32(-1)NS_5 — 645,271}

64(—1)"V Q36
5(N —2)(N —1)2N3(N 4+ 1)5(N + 2)3(N + 3)3
8Q40 16(23N* + 92N3 + 209N? + 256N + 92)5;
45(N — 1)2N3(N +1)5(N + 2)3(N + 3)3 3N(N + 1)3(N +2)2
64(N? + N +2)(3N* +6N3 — TN? — 10N — 12)5_,
(N —2)N2(N +1)3(N +2)(N +3)
(N2 + N +2) [3252 — 1285581 + 3285 — 6455 — 645 + 1285 5,1 +192Gs] ”

+ Ly

+ NN+ 102N 12)
+Cr ) (Nr + 1)}},
with

Qo = NO+3N°_—2N*—9N3 —17N? — 12N — 12

Q2 = NO+8N°4+23N* 4+ 54N3 +94N? + 72N + 8

Q21 = 2N®+6N° +7N* +4N3 +9N? 48N + 12

Q2 = 3N®4+3N°—121N* — 391N3 — 474N? — 308N — 80

Qa3 = 10N®4+30N° + N* — 48N3 —89N?2 — 60N — 36

Qau = 6NT+24NS 4+ 47N> + 104N* + 219N3 + 316N? 4 208N + 48

Qs = 1IN®4+66N" + 106N® — 121N° — 775N* — 1325N3 — 1130N? — 552N — 96
Qo = 12N® 4+ 52N7 4+ 132N + 216 N° + 191N* + 54N3 — 25N2 — 20N — 4

Qo7 = 15N® +60N" +572N° 4 1470N° + 2135N* + 1794N3 + 722N? — 24N — 72
Qo = 133N® +430N7 — 271NC — 1361N° + 110N* + 2023N3 + 1684N? — 12N — 144

Qa9 = 26N? + 539N + 3244N7 + 8465N6 4 9342N> + 841N* — 5720N3 — 2193 N?
+2484N + 1404

Qs = N —13N° —39N® +222N7 + 1132N% 4 1787N> + 913N* + 392N3
+645N?% — 324N — 108
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Q31

Q32

Q33

Q34

Q35

Q36

Q37

Q38

Q39

Q10

Qu

Qa2

3N _ 48N? — 856 N® — 2702N7 — 1961 N6 + 2142N° + 3122N* — 1924N3

—5552N2 — 4032N — 1152 (368)
15N + 75N + 112N8 + 14N7 — 61NS + 107N® + 170N* + 36N?

—36N?% — 32N — 16 (369)
35N 4+ 372N + 1263N8 + 673N7 — 5090N°® — 11596 N° — 8413N* + 23053

+8049N? + 3078N + 108 (370)
IN 4+ 41N 4 296 N° 4 556 N8 + 963N7 + 2733N6 + 7160N° + 8610N* + 19693
—2748N? — 864N — 216 (371)
N2 4 20N + 86N 4+ 192N? + 199N8 — N7 — 297N6 — 495 N5 — 514N+ — 488 N3
—416N? — 176N — 32 (372)
12N + 143N12 + 591N + 954 N1 4+ 371N + 1658 N8 + 11559N7 + 26626 N©
+29129N° 4 14011N* — 2374N3 — 6576 N2 — 1944N — 432 (373)

95N '3 + 1218 N2 + 6096 N + 14484N™ + 11570 N — 28440N® — 117844N7
—225884N° — 238953 N5 — 83200N* + 57660 N3 + 122040N? + 182304 N

+77760 (374)
185N 4+ 2582 N2 + 15584 N + 53036 N1V + 109190N? 4 124040N8 + 12604N 7
—200836 N® — 294247N° — 116270N* + 85260N3 + 158760N?2 + 193536 N

+77760 (375)
35N £ 465N13 4+ 1962N12 — 348N — 32130N10 — 131686 N — 280396 N'®

—363984N7 — 290209N5 — 122547N> + 6730N* + 47316 N3 + 11928 N

—21600N — 5184 (376)
1255 N1 4+ 18165N 12 4 107824 N2 4+ 331744N + 515430N10 + 132498 N?

—1057432N8 — 2202648N" — 1979173N° — 534079N> + 350880N* — 29088 N>
—519264N? — 382320N — 62208 (377)
1IN — 2N 4 308 N3 + 5275 N2 + 24535 N1t + 52925 N0 4 50941 N9 — 5977 N8
—85550N7 — 191059N6 — 204877 N> — 248414 N* — 64728 N3 + 57636N? + 28944 N
+6480 (378)
1255N1 4+ 16338 N1 + 76085 N2 4 117654 N 12 — 198422 N1t — 971844 N'10

—1002678N? 4 1019372N8 + 3525323 N7 + 3236906 N + 272625 N5 — 1523746 N*
—632844N3 + 606888 N? 4 635904 N + 129600 . (379)

The expressions in z-space are presented in Appendix [C]

As has been outlined for the 2-loop results in Ref. [10] already, the scales at which the
asymptotic expressions are dominating are estimated to be Q?/m?=800. They are far outside
the kinematic region in which the structure function Fy(x, Q?) can presently be measured in deep-
inelastic scattering. The corresponding expressions are therefore of merely theoretical character
and cannot be used in current phenomenological analyses.

6 Comparison of Mellin Moments for the Wilson Coeffi-
cients and OMEs

In order to compare the relative impact of the different Wilson coefficients on the structure
function Fy(x, Q?) we will consider the Mellin moments for N = 2 to 10 in the following, folded

51



with the moments of the respective parton distribution functions in the flavor singlet case, i.e.
the gluon G(z, Q%) and quark-singlet density X(z,Q?) for Np = 3 and characteristic values of
Q2. Since only a series of Mellin moments has been calculated at large momentum transfer Q2
in Ref. [12], a detailed numerical comparison is only possible in this way at the moment. The
numerical results for the moments of the contributing parton densities are given in Table [2]
Note that for N > 2 the moments for the singlet-distribution are mostly larger than those of the
gluon. We apply these parton densities to study the relative contributions of the different Wilson
coefficients, normalizing to H;2 within the respective order in as using the following ratios:

CN LSQG
R LS HS — F g,
( 9,2° 972) CQ Hgs72 G
CN Lng
R LPS,HS — Fq,
( q,2 972) co Hgs,2 G
co HS Y
R HPS,HS — Qg2 ’
( q,2 9,2) co H;,Q G
where
1 &
CNp = N_F Zei, Co = €2Q.
k=0
In the numerical examples we set eg = e, = 2/3.
Q? 20 GeV?
N 2 4 6 8 10
G || 0.4583 | 0.0044 | 0.0003 | 3.62 x 107° | 7.78 x 10~°
¥ || 0.5417 | 0.0353 | 0.0070 | 2.10 x 1073 | 8.01 x 10~*
Q? 100 GeV?
N 2 4 6 8 10
G || 0.4819 | 0.0038 | 0.0002 | 3.60 x 107° | 8.55 x 10~°
¥ || 0.5181 | 0.0296 | 0.0056 | 1.61 x 1073 | 5.97 x 10~*
Q> 1000 GeV?
N 2 4 6 8 10
G | 0.5042 | 0.0032 | 0.0002 | 3.14 x 107° | 7.60 x 10~°
Y | 0.4958 | 0.0244 | 0.0043 | 1.20 x 1073 | 4.32 x 1073

Table 2: The moments N = 2, ...

parton distribution functions [5].

(380)

, 10 of the gluon and quark-singlet momentum density using the
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Q? 20 GeV?
N 2 4 6 8 10
»/G 1.1821 | 7.9967 | 25.847 | 57.965| 103.06
O(a2): R(L7,, H,) 0.0387 | 0.1349 | 1.7000 | —0.2592 | —0.1384
R(HP3, H?,) | —0.2588 | —0.3018 | 1.9946 | —1.6153 | —1.7222
O(a?): R(L3,, Hy,) | 0.0829 | 0.1983| 0.6628 | —2.5018 | —0.5957
R(LF3, H,) 0.0438 | 0.1042 | 0.7483 | —5.7476 | —2.3762
R(HP3, H3,) || —0.2259 | —0.3472 | 0.3387 | —9.3371 | —4.5870
Q? 100 GeV?
»/G 1.0753 | 7.7514 | 22.797 | 44.660 | 69.888
O(a?)  R(L},, Hy,) || 0.0313| 0.0687 | 0.1071 | 0.1587 | 0.2418
R(HP3, H3,) || —0.2496 | —0.3753 | —0.5429 | —0.6531 | —0.6743
O(a?)  R(L},, H;,) 0.0533 | 0.0853 | 0.1449 | 0.2186 | 0.3195
R(LF3, H ) 0.0340 | 0.0378 | 0.1006 | 0.2600 | 0.5828
R(H!3, H3,) | —0.3062 | —0.5165 | —0.7070 | —0.7471 | —0.5637
Q? 1000 GeV?
»/G 0.9833 | 7.5948 | 20.958 | 38.236 | 56.876
O(a?)  R(Ly,, H3,) | 0.0243 | 0.0420 | 0.0531 | 0.0615 | 0.0687
R(HP3, H3,) | —0.2837 | —0.4085 | —0.5690 | —0.6707 | —0.7237
O(a?)  R(L7,, H;,) 0.0337 | 0.0392 | 0.0597 | 0.0764 | 0.0907
R(LYS, Hy,) 0.0313 | 0.0209 | 0.0297 | 0.0505 | 0.0828
R(HP3, H?,) | —0.3825 | —0.5903 | —0.8058 | —0.9253 | —0.9679

Table 3: Relative impact of the moments N = 2, ..., 10 of the individual massive Wilson coefficients,
weighted by moments of the corresponding parton distributions [5], at O(a?) and O(a?) normalized
to the contribution to H;2 for Q? = 20,100 and 1000 GeV?.

Before we discuss quantitative results, a remark on the contributions by the color factor
dapedape to the massless Wilson coefficients Refs. [62-64] and [11,57] used in the present analysis,
is in order. For SU(N) one obtains

(N? —1)(N? —4)

¥ (381)

dabcdabc -

It emerges weighted by 1/N. and 1/N, for external quark and gluon lines, respectively, with
N, = N and Ny = N? — 1. In Refs. [62-64] this group-theoretic expression has been used, while
in [11,57] a factor of 16 has been taken out and was absorbed into the Lorentz structure of
the corresponding contribution to the Wilson coefficient. We agree with the Np-dependence as
given in Refs. [62-64]. Furthermore, we note a typographical error in Eq. (4.13) of [11]. Here,
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the corresponding term reads correctly™

L
() ~ —932.089NF?0...,

with Ly = In(x) .

Also in the pure-singlet case the massless Wilson coefficients contain terms o< dgpedape,
with a generally different charge-weight factor, cf. [62-64].

(382)

although

Q> 20 GeV?
N 2 4 6 8 10
¥/G 11821 | 7.9967 | 25.847 | 57.965 | 103.06
O(as): R(Agg0,Agy) | —1.0000 | —1.8182 | —2.5455 | —3.2432 | —3.9286
O(a2) 1 R(Aggq,Agg) | —1.0000 | —1.6395 | —2.3808 | —3.1781 | —4.0262
R(AD:, Agg) | —0.1259 | —0.3656 | —0.7822 | —1.3339 | —1.9352
R(AN . Agg) | —0.0584 | —1.1306 | —6.3206 | —20.735 | —49.508
R(Agq.Aqgg) || 01843 | 1.1422 | 3.9956 | 9.8073 | 18.995
O(a?) 1 R(Aggq.Agg) | —1.0051 | —1.3397 | —1.8466 | —2.4306 | —3.0890
R(AfY, Agg) | —0.1604 | —0.4838 | —0.9635 | —1.5449 | —2.1295
R(AlP o, Agg) | —0.0404 | —0.5832 | —2.9406 | —9.1817 | —21.375
R(Agq.Agg) || 01473 | 11265 | 3.7972 | 8.9925 | 16.961
R(Agq.Agg) || 0.0051 | —0.0202 | —0.0326 | —0.0445 | —0.0567
R(AP> 5. Agg) | 0.0534 | 0.1093 | 0.2460 | 0.4678 | 0.7619
Q’ 100 GeV?
x/G 1.0753 | 7.7514 | 22797 | 44.660 | 69.888
O(as) : R(Aggq.Agy) | —1.0000 | —1.8182 | —2.5455 | —3.2432 | —3.9286
O(a?) 1 R(Aggq.Agy) | —1.0000 | —1.7746 | —2.6448 | —3.5805 | —4.5771
R(AGy, Agg) | —0.1884 | —0.4246 | —0.7627 | —1.0887 | —1.3514
R(AN 5, Aqg) || —0.1247 | —2.4385 | —12.377 | —35.460 | —74.510
R(Agq.Agg) || 03131 | 1.3950 | 3.9075 | 7.7692 | 12.560
O(a?) 1 R(Aggq,Agy) | —1.0048 | —1.6120 | —2.3201 | —3.0734 | —3.8667
R(AD, Agg) | —0.2799 | —0.5808 | —0.9473 | —1.2540 | —1.4615
R(AN o, Aqq) || —0.1772 | —2.8698 | —13.694 | —37.928 | —77.874
R(Aggq:Agg) | 03924 | 14140 | 3.4078 | 6.0520 | 8.9253
R(Ag.0,Agy) | 0.0048 | —0.0375 | —0.0491 | —0.0580 | —0.0657
R(AP> 5. Agg) | 0.0647 | 0.0984 | 0.1726 | 0.2553 | 0.3319

Table 4: Relative impact of the moments N = 2, ..., 10 of the individual massive OMEs, weighted
by moments of the corresponding parton distributions [5], at the different orders in a5 normalized to
the contribution to Ag, for Q* = 20 and 100 GeV?.

12The expression in the parameterization given at http://www.liv.ac.uk/~avogt/ is correct, however.
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Let us now consider the relative impact of the individual massive Wilson coefficients. The
ratios at O(a?) and O(a?) for different values of @* and the moments N = 2 to 10 are given
in Table One first notes that at low values of 9 the moments of L§2 change sign, which is
also the case for H'3 in the whole region up to @ = 1000 GeV?. At O(a2) L3, is small for low
moments and grows 24% for N = 10 compared to H, 52 at Q% = 100 GeV?, Wlth lower values
at higher Q*. A comparable tendency is observed at O( 2). The fraction \R(H 53, H>5)| moves
between 25% and 170% comparing the moments N = 2 to 10 at Q? = 20 GeV? and upper values
of ~ 70% at Q% = 1000GeV?2.

In the case of the comparison of the massive OMEs we normalize to Ag, with PDFs according
to their appearance in the singlet and gluon transitions from Nrp — Ng + 1 massless flavors in

the variable flavor number scheme, cf. Eqs. (33H35)):

A 7QG APS 7
R(Agg,QvAQg) = Z;—G R(Agscp AQg) AzqG
g g
ANS 3 A >
R(AgquvQ7 AQQ) = 14?;7QQG R(qu7Q7 AQQ) = X;’QQG
Aoo0CG APS ¥
R(Agg.q, Agg) = % R(APS,,, Ag,) = /f;’QG ‘
7 g

These ratios describe the relative impact, within the corresponding order in a,, of the massive
OME:s in the variable flavor number scheme for the flavor singlet contributions.

Q? 1000 GeV?
N 2 4 6 8 10
»/G 0.9833 | 7.5948 | 20.958 | 38.236 | 56.876

Ofas): R(Agg0,Agy) | —1.0000 | —1.8182 | —2.5455 | —3.2432 | —3.9286

O(a?)  R(Agg0,Agy) | —1.0000 | —2.0101 | —3.0170 | —4.0596 | —5.1403
R(APS, Agy) || —0.2555 | —0.4521 | —0.6997 | —0.8850 | —1.0072
R(ANS,, Agy) || —0.2048 | —3.7111 | —16.978 | —44.037 | —85.945
R(Ag Agg) | 04603 | 1.5427 | 35816 | 6.1302 | 8.8857

O(a®): R(Agg0,Agy) | —1.0054 | —1.7515 | —2.4980 | —3.2560 | —4.0291
R(ABS, Agy) || —0.3731 | —0.6275 | —0.9067 | —1.0906 | —1.1928
R(ANS,, Agy) || —0.2930 | —4.1599 | —17.532 | —43.424 | —82.110

R(Ag0: Agg) | 05934 | 1.5060 | 2.9692 | 4.5100 | 5.9397

(A )

(Aq )

R 0.0054 | —0.0469 | —0.0561 | —0.0624 | —0.0675
R 0.0727 | 0.0902 0.1341 0.1721 0.2011

Table 5: The same as Table [4] for Q? = 1000GeV?.

The numerical values for different scales of Q? are given in Tables[d]and[f] |Ayq.0/Aqy| rises from
about 1 to higher values from N = 2 to 10, irrespectively of the values of Q? and the order in as.
The smallest contributions are [Agy o| and AP>, contributing the ratios R by ~ 0.5% to 5% and
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form ~ 5 to ~ 10%, respectively, for N = 2 and 4, i.e. in the region dominated by lower values of
the Bjorken variable 2. The OMEs [AF? | and Ay o have contributions of 16-62% and 14-150%,
respectively, for N = 2 and 4. Also the flavor non-singlet Wilson coefficient ]Aqq ol contributes
in the flavor singlet transitions and is weighted by the distribution ¥ here. Its relative impact
rises with Q% and amounts from ~ 4% to 370% for the R-ratio considering the lower moments
N =2 and N =4 only.

Right after having obtained a series of moments for the massive OMEs at 3-loops in [12], it
became clear that the logarithmic contributions are of comparable order to the constant term
Moreover, there is a strong functional dependence w.r.t. N, as displayed in Tables [2 To
obtain a definite answer, the calculation of the constant parts of the unrenormalized OMES a(3)
as a function of N € C is necessary. In particular predictions for the range of small Values
x ~ 10~* appear to be rather difficult otherwise.

7 Conclusions

We have derived the contributions of the massive Wilson coefficients to the structure functions
Fy(z,Q%) and Fr(z,Q?) in deep-inelastic scattering and the corresponding massive OMEs to
3-loop order in the asymptotic region ? > m? both in Mellin-N and z-space except for the
constant parts a;; of the unrenormalized OMEs, which are not known for all quantities yet.
Here, we retained both the scale—dependence due to the virtuality Q* and the factorization
and renormalization scales u?, which were set equal. This allows for scale variation studies in
applications. Two of the Wilson coefficients, LP2 and LSQ, are known in complete form, and
the corresponding results for LNg will be given in [40]. In the variable flavor number scheme
being applied to describe the process through which an initially massive quark transmutes into
a massless one at high momentum scales, moreover, the matching coefficients A;; are needed.
Here, APSQ and Ay, o are known in complete form to 3-loop order and the results for A,, and
ANSQ are given in [65] and [40], respectively.

We have given numerical results for the Wilson coefficients LP% and L 5. Using the available
Mellin moments we have performed a numerical comparison of the dlf‘ferent Wilson coefficients
and operator matrix elements inside the respective order in the coupling constant for the moments
N = 2 to 10 and in the Q? range between 20 and 1000 GeV2. While some of the quantities
studied are of minor importance, several others of the Wilson coefficients and OMEs are of
similar size, which is varying in the kinematic range of experimental interest for present and
future precision measurements. Even in case of the charm-quark contributions the logarithmic
terms are not dominant over the constant contributions in wide kinematic ranges, as. e.g. at
HERA.

The expression which were derived in the present paper are available in form of computer-
readable files on request via e-mail to Johannes.Bluemlein@desy.de.

A The massive operator matrix elements in [N-space

In this appendix we present the massive OMEs in Mellin—space to be used in the matching
coefficients in the variable flavor number scheme Eqs. (32(35)). The corresponding representations
in z—space are given in Appendix @ Thus far the OMEs AqP;Q and Agg o are known completely.
The other OMEs are presented except for the 3-loop constant part a,; in the unrenormalized
OMEs. The OMEs A>, and A3, are presented elsewhere [40,65].

56



The transition matrix elements are given by A oo and Ay o

Aqu = %[1 + (_1)N]

32(N2+ N +2)°5, 32 Pas
3CrNpT2S L3 —
% {“5 FRFLRYEMI BN 1NN + 1)2(N +2)  O(N — DN3(N + 1)3(N + 2)2
B 32P282 + 64P28051
27(N — )NA(N + 1)Y(N + 2)3 "~ 9(N — )N3(N + 1)3(N + 2)2

(N? + N +2) [—%S? - 3252}

N 3 B 32Pssgy
(N—DN2(N+12(N+2) |"™  243(N —1)N5(N + 1)5(N + 2)*
N 32Pyg35) - 32(N2 + N +2)° ;
81(N —1)N*(N + 1)4(N +2)3  9(N —1)N2(N +1)2(N +2) M
Posy | 1857 — 162 (N2 + N +2)[ 3258 + 80.5,5 + 1605 . 256G
TN DNV £ 13N 4 2)° (N DN (N +1)2 (N+2) (383)
with
Py = 8NT+37N®+83N° +85N* + 61N? + 58N? — 20N — 24 (384)
Pysi = A40NT +185N% + 430N + 521N* + 452N? + 404N? — 16N — 96 (385)
Pygy = 95N 4 712N 4+ 2379N8 + 4269N7 + 4763N° + 4569N° + 3309N* + 200N3
—808N? — 48N + 144 (386)
Pogs = 233N10 4 1744N° + 5937N® 4+ 11454N7 + 14606 N°® + 15396 N° + 12030N* + 3272N3
—928N? — 96N + 288 (387)
Pygs = 1330N"3 4 13931N'2 4 66389N"! 4 187681 N0 + 354532N + 492456 N® + 532664 N7
+423970N° + 204541 N5 + 34274N* — 11704N3 — 3408N? — 1008N — 864 (388)
and
Agg@ = %[1 + (_1)N]
8(N2 + N + 2)P285
3 2 3
NpT L3,
X{GS{CF 9N = )N3(N + 1)3(N +2)? " %QSI
n 4 Pygq 32(5N3+8N2+19N+6)S1 |: 4 g 4752] 12
9(N — 1)N4(N + 1)4(N +2)3 IN2(N +1)(N +2) 9 13
16(10N3 + 13N? + 29N +6)S7  16(103N* + 257N? + 594N? 4 524N + 120).5;
INZ(N + 1)(N +2) ; 27TN2(N + 1)2(N +2)
N 4 Psy3 N 16(10N? + 25N? + 29N + 6) S,
27(N — 1)N3(N 4+ 1)5(N + 2)4 IN2(N +1)(N +2)
165 8(215N* + 481 N3 + 930N2 + 748N + 120)S?
[51+ 5281 — =2 [ Lo + ( - ) )5
9 S8IN2(N +1)2(N +2)
64 (N2 + N + 2) P285C3 P295

9 (N —1)N3(N +1)3(N +2)2  243(N —1)NS(N + 1)S(N + 2)°
16(1523N° + 5124N* 4 11200N? + 14077N? + 7930N + 1344).5;

243N2(N +1)3(N +2)

B(L09N* + 29LN? 4 4T8N? 1 324N +40) Sy (10N + 13N2 + 20N +6) [ 1957 — 1255

27TN2(N +1)2(N +2) N2(N+1)(N +2)

o7



+CyNpT?
n
3% |
n

+271\7(1\7 +13(N+2)3  IN(N+1)(N+2)

32(5N® —16N?+ N —6)S3

BIN2(N + 1)(N +2)

1 1 145
+ 35 |- =51 - 5251 _ S g - fggsl — oS24 4]]

64(N*+N+1)(N*+N+2) 8_,

L3 |- - =9
MIT9(N—1)N2(N +1)2(N +2)2 99

8 Pagy 32(5N* + 20N3 + 47TN? + 58N + 20)5;

ON —)NZ(N + 13(N 129 ON(N + 12(N +2)2

4. 45 8 5 32(AN* +20N3 + 41N? + 49N + 20) 53
g + 75_2] LM -

STy ON(N + 1)2(N £ 2)?

16 Pago 32(5N* 4 26N? + 47TN? 4+ 43N +20) S,

27(N —1)N4(N + 1)4(N +2)* IN(N +1)2(N +2)2

16 P5g6.S1 64 (5N2 + 8N + 10) S_o 853 16

g

3

512
9

“S(N?*+ N +1)(N?+ N +2)

+40 [”SI fszsl o

16P287S% " 8Pag4
8IN(N + 1)3(N +2)3  243(N — 1)N5(N + 1)3(N + 2)°
G n 1629051
(N —1)N2(N +1)2(N +2)?  243(N — 1)N2(N + 1)4(N + 2)*
16 Pygs.S5 64(5N* 4 38N? + 59N? 4 31N + 20) S5

Ly —

“8IN(N +1)3(N 42)3 8IN(N + 1)2(N + 2)2
32(121N3 + 293N? + 414N +224)S_5  128(5N? + 8N + 10)S_3

+

(BN + 20N® + 41N? + 49N + 20) [ 257 — 28,51 + 25,

SIN(N + 12(N +2) TTONN T )N 1 2)

2 2

N(N+1)2(N+2)2 + qg[w )

27 9 9 9 9 v 9 77

16 408 64 148, 32 32 16
+{§Sz,1 3181 + — (35 + Sg S 20y — =S 1]] }}, (389)

with the polynomials

Py

Psg3

Pogy

3N® 4 9N5 — N* —17N? — 38N? — 28N — 24 (390)
94N® 4+ 631N + 2106 N* + 4243N3 + 4878 N? 4 2812N + 680 (391)
103NS + 694N + 2148N* + 3991 N3 + 4494N? + 2704N + 680 (392)
139NS + 1093N> + 3438N* + 5776 N3 + 5724N? + 3220N + 752 (393)
9N® + 54N7 + 56 NS — 182N° — 717N* — 1120N3 — 1012N? — 672N — 160 (394)
1244N10 4 10557NY + 40547N® + 90323N7 4 114495N° + 49344 N° — 69902N*

—115200N3 — 64352N? — 11264N + 864 (395)
33N + 231N + 698N + 12008 + 1513N7 + 1463N° + 2236 N° + 5096 N + 7328 N3
+5456 N2 + 3456 N + 1152 (396)
99N12 + 891N + 2902N10 + 3392 N7 — 4300N® — 20914N7 — 33059N° — 28357 N
—11406 N* + 3840N?3 + 7568N? + 4176 N + 864 (397)

159N + 1590N 12 4+ 7223 N2 + 20982N ! + 43703N'0 + 65162N? + 62553N° + 30282N”
—28286 N — 145968 N° — 257720N* — 241760N3 — 158112N% — 73728 N — 17280 (398)
3315N1° + 39780N ' 4+ 194011N1'3 + 471164N 12 + 416251 N — 860568 N1 — 3525799 N
—6015120N® — 6333994N7 — 4373672N° — 1907512N° — 499824 N* — 217952 N3
—264192N% — 160128 N — 34560 (399)

o8



Pags = 13923N'7 + 180999N 0 + 1064857 N1 + 3812487 N + 9348807 N3 + 16391845 N 12
+20248499N 1 + 17070917N' + 11536274N° + 11303496 N® + 13846104N7 + 16104128 N6
422643488 N5 + 29337472N* + 26395008 N? + 15388416 N2 + 5612544N + 995328 . (400)

Next we present the OMEs, which are known except for the constant term in the unrenor-
malized massive OME at 3-loop order, ag.’). The matrix element Ag?l is given by :
AGy = 311+ (=D7]
) AL, (N? 4+ N +2)° 855 (N? + N +2)°
X aSC FTF — ( N

—1)N2(N+1)2(N+2) (N —1)N2(N+1)2%(N+2)
4 P339 8(N? + 5N +2)(5N% + 7TN? + 4N +4) Ly }

TN ONIN DAV 128 (N —1)N3(N + 1)3(N 1 2)2

4(N? 4+ N +2)°(3N% + 3N +2) 16(N? + N +2)%5;

3(N-1)N3(N+1)3(N+2)  3(N—1)N2(N + 1)2(N +2)

8(5N2 + N —2)5;(N? + N +2)° 165 (N? 4+ N +2)°
 (N—1DN3(N+1)3(N+2) (N —1)N2(N + 1)2(N +2)

3
M

—I-ai{TFC%

APyy7(N? 4+ N +2) [%Si” — 24558 — 8933 4 325, + 96C3] (N2+ N +2)°
(N —1)N4N + 1)*(N +2) (N —1)N2(N +1)2(N +2)
A(5NY +AN? + 9N +6)SP(N? + N +2) APy

(N —1)N2(N +1)3(N +2) (N —=1)N3(N +1)5(N +2)3

8P31351 B 4P307.5 I 2(N? + N + 2)(2Psos
(N—DNYN+ 1IN +2)3 (N—D)N3(N+1)3(N+22| "M (N-1)N4N + 1)4(N +2)
4(N?4+ N +2)(N* —5N3 — 32N? — 18N — 4) S} 4 P393

(N —1)N3(N + 13(N 1 2) T IN DNV 1 1)8(N 1 2)°
4(N?* 4+ N +2)°(BN? +3N +2)¢  4(N2+ N +2)(5N* + 4N + N? — 10N — 8)(s
3 (N—1)N3(N+1)3(N +2) (N —1)N3(N +1)3(N +2)
8(N?+ N +2)(2N° —2N* — 11N? — 19N? — 44N — 12)5; 4(N? + N +2) P335»

(N —=1)N3(N + 1)4(N +2) (N —1)N4(N +1)4(N +2)
(BN +2)(N?+ N +2)[ 553 = 85281 (N2 4 N 4+ 2)(3N* 1 48N% 4 43N2 — 22N — 8) 5
+ (N _DN3(N + (N +2) - 3(N — N3N + 13(N +2)
32(N? — 3N — 2)(N? + N +2) S, (N2 + N +2)?
(N—DN(N+12(N+2) @ (N—DNAN+ 12N +2)

16.S; 16
+(T3 -+ 325271)51 + §C351 + 2522 — 1254 + 3253,1 — 6452,1’1 + (45’% — 1252)(2:|

L3 +

_l’_

1

[%Sf + 48,87

128(N2 + N +2)°L3, 32(N% 4+ N +2)°5
AN DNAN F 2N +2) |3V - )NE(N + D2(N + 2)

+CFrT3

- 32 Paog 12y [ (CBSE-328) (N2 N + 2)°
9(N —1)N3(N +1)2(N +2)2 | M (N —1)N2(N +1)%(N +2)

B 64P315 I 64P30951 19
27(N — NY(N + 1)A(N +2)3 " 9(N — 1)N3(N + 1)3(N +2)2 |V

99



16(N? + N 4 2) (8N? + 13N? + 27N + 16) 57 L 32 Pags(a
9(N — 1)N?(N +1)3(N +2) 9 (N —1)N3(N +1)%(N +2)?
32Ps2 32(N%+ N +2) (43N* + 105N3 + 224N?% + 230N + 86).5;
81(N — 1)N3(N +1)>(N +2)4 27(N — 1)N2(N + 1)4(N +2)

2 2| _16¢3 _ 16 32 1608 128
16P31052 (N + N+ 2) [_ﬁsl - ?S2S1 - ?CQSl + T3 -+ QCS]]

_|_

N )M+ 1PN 122 (N —DNZ(N + 12(N 1 2)

16 Ps26C2 412
9 (N-1)N3(N +1)3(N+2)2 M

32P307

2
TCORTENE 9(N —1)N3(N + 1)3(N + 2)2

32(N? + N +2)%5,
3(N — 1)N2(N + 1)2(N +2)

B 32 P393
27(N — NN + 1)A(N + 2)°

+ Ly

2 2] 1602 _ 80S
32Ps265) (N?+ N +2) {—?51— 32]

O N ON(N+1)P(N 22 T T (N= NN + 1)2(N 1 2)

32 Pyag (N2 4+ N +2)° 16 6455  32C3
- Tt 5 5 [*@51 +—+ 7}
3(N —1)N3(N +1)5(N +2)4 " (N-1)N2(N +1)2(N+2)L3 3 9

32(N2 + N +2)°L3, | G4V + 5N +2) (5N? + TN? 4 AN +4)8,
9(N — 1)N2(N + 1)2(N +2) 3(N — 1)N3(N + 1)3(N + 2)2
8(N?+ N +2)(N?+8N?+ 11N +2)5? N 4(N? + N + 2) PygsS?
3(N —1)N2(N +1)3(N + 2)? (N —1)N2(N + 1)4(N +2)3
7% (N2—|-N+2)P301C2 B 8(N2+N+2)P31151
3(N—12N3(N + 13(N +2)27" (N = 1)N2(N + 1)5(N + 2)*
8(N?+ N +2)(3N3 —12N? — 27N — 2)5S; 8 (N2 + N + 2) Pagy(3

+CrCATE

(N —1)N2(N + 1)3(N +2)2 9 (N —1)2N3(N + 1)3(N + 2)2

+§ Ps20G2 N 8Ps25

9(N —12N4(N + DX (N +2)3 " 3(N — 1)2NS(N + 1)S(N + 2)5

L [BOIN® +22N% — 93N2 — 34N —12) (N> + N + 2)? 1651 (N2 + N +2)°
T 9(N — 1)2N3(N + 1)3(N +2)2 3(N — 1)N2(N +1)2(N +2)
n 4P317S5 _ 16(N2 + N+ 2)P30053

3(N —1)2N4(N + )4 (N +2)3  3(N — 1)2N3(N + 1)3(N + 2)2

” (168 + 325 5| (V2 + N +2)° 8P30251 (N2 + N + 2)
Mt (N-1N2(N+1)2(N+2) ' 3(N—1)2N3(N +1)3(N +2)2

_ 8319
9(N — 1)ZNA(N + 1)A(N + 2)3

(N2 + N +2) (N4 + 2N% + TN? 4 22N + 20) [32(~ 1)V S5 + 16(~1) V¢,
(N —)N(N + 1)A(N +2)°
(N? =N —4)(N?+ N +2)
(N—)N(N + 13(N +2)?
(N? + N +2)?
(N —1)NZ(N + 1)2(N +2)

)81 £ (= T+9(=1)V)GS1 — 257 + 5o (= 32~ 1) S}

_l’_

[—64(—1)N515_2 —32(=1)NS_3 + 645_51 — 32(—1)V S1(

2
724(71)%3} + [—gsf — 208,57 — 32(~1)VS_ 581 + (645 2,

60



—32(=1)NSy) — 3654 — 16(—1)NS_4 + 16551 + 325_22 + 325_31 + 165211
~648 210+ (= 4( =3+ 4(-1)V) ST~ 4(= 1+ 4(-1)V) S, = 8(1+2(-1)V)5-,)

+Lys

+16(—1)VS_5 — 3281 +12(— 9+ (—1)N)<3] + 5

N% 4+ N 42)°
(V? + N +2) [—§S§’+405251+32(1+(—1)N)5—251

(N-)N2(N+12(N +2)L 3
8P324
(N —1)2N5(N + 1P(N 1 2)1

+4(17N4 —6N3 +41N? — 16N — 12)S7(N? + N +2) 4P30592(N? + N +2)

3(N —1)2N3(N + 1)2(N +2) 3(N —1)2N3(N + 1)3(N +2)2

8(31N? 4+ 31N + 74)S3(N?* 4+ N +2)  16(7TN? + 7N +10)S_3(N?* + N +2)

3(N —1)N2(N + 1)2(N +2) (N —1)N2(N + 1)2(N +2)

C128(NP N+ 1)S 01 (N2 + N +2)  (N? =N —4)32(-1)NS_»(N? + N +2)

TN —12NIN + DAN 22 T (N DN (N £ 1)P(N 1 2)°

(N _DNZ(N + (N 1 2)
8P31651 16 P3065_2

(N—1)N(N + 1)3(N +2)?

PS,(3)
+ Aoyg } },

with the polynomials

Pagg
Pag7
Pagg
Pagg
P300
P3o1
P32
Pso3

P34
P35

NS +6N° 4+ 7TN* + 4N3 + 18N? + 16N — 8

TN® + 15N° + TN* — 23N3 — 26N? — 20N — 8

8NO + 20N° + 84N* + 193N3 + 162N? + 124N + 24

11NS + 6N° 4+ 7T5N* 4+ 68N3 — 200N? — 80N — 24

11NS +29N° — 7TN* — 25N3 — 56 N? — 72N — 24

17TNS + 27N + 75N* + 149N3 — 20N? — 80N — 24

17NS + 51N® + 51N* + 89N3 + 40N? — 80N — 24

27N® + 102N° + 135N* + 56 N® — 8N? — 20N — 8

38NC + 108N° + 151N* + 106 N? 4+ 21N? — 28N — 12

73N + 189N® + 45N* + 31N3 — 238N? — 412N — 120

2NT 4+ 14N% + 37N° + 102N* + 155N + 158 N? + 132N + 40

3N" —15N® — 133N° — 449N* — 658 N3 — 500N? — 296 N — 96

8N + 37TN® + 68N> — 11N* — 86 N3 — 56 N2 — 104N — 48

8N7 4+ 37TN6 + 83N° + 85N* + 61N3 + 58 N2 — 20N — 24

8N 4+ 37NS + 158N® 4 565N* + 796 N + 628 N2 + 400N + 96

IN® + 22N7 + 117N6 + 386 N® + 759N* + 810N3 + 396 N2 + 72N + 32

N1 L 8NY + 20N + 49N — 11N® — 131N° — 161N* — 160N3 — 168 N2 — 80N — 16
19N 4+ 143N? + 427N® + 567N” + 454 N6 + 822N + 1560N* + 1784N?3 + 1488 N2
+768N + 192

43N0 4+ 320N? + 939N® + 912N7 — 218N — 510N° — 654N* — 1232N3 + 16 N?
+672N + 288

43N0 4+ 320N + 1059N8 + 1914N7 + 2431 N6 + 2874N® + 2379N* + 820N3 + 352 N2

+336N + 144

(401)

e =
o O O O O o O O
© 00 N O Ot = W N

AN N N N N N N N N N N N N N N/~
NN,
L Lo
N O U = W NN = O

R N N N s N s i i i U b

N
[
co

(419)

(420)

(421)

136 N0 4+ 647N + 1110N8 — 438N7 — 2555 N6 — 2106 N° — 3105N* — 3167N> + 418N ?

+924N + 72

3N 1 66 N1 + 104N° — 1152N8 — 3801 N7 — 2510N° + 3318N° + 8076 N* + 9608 N3

61
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P339

P3oq

P35

Pso3

P32y

Psa5

P3o6
Pso7
Psog

P3o9

+6512N? + 2432N + 384 (423)
5N + 62N10 4 252N + 374N8 + 38 N7 — 400NS — 473N° — 682N* — 904N?> — 592N 2

—208N — 32 (424)
118N 4+ 793N 4 2281 N? 4 3402N8 + 2428 N7 + 1457NS 4 1917N> 4 2476 N*

+4392N3 + 4976 N? 4 2832N + 576 (425)
127N 4 820N + 2251N° 4+ 2196 N® — 1109N7 — 934N® + 4491 N5 + 9334 N*

+12552N3 4 9680N? + 4656 N + 864 (426)
37TN'2 4+ 305N +1107N10 + 2328 N9 + 3520N® + 5020N7 + 7642N°6 + 10519N5
+10938N* + 8248 N3 + 4656 N? + 1712N + 288 (427)
248N1'3 4 2599N12 + 12793 N1 + 39593 N1 4 87182N? + 148026 N® + 196942N7
+192416N° 4 128195N° 4 63406 N* + 32344 N3 4 15984N? + 5616 N 4 864 (428)
AN™ + 56N + 443N + 2139N ™ + 6049N'0 + 10762N? + 13272N® + 11692N7
+6106 N + 339N° — 1254N* — 72N3 4+ 496 N? + 240N + 32 (429)

686N + 6560N '3 + 25572N 12 4+ 43489 N1 4 9045N10 — 72944 N — 125240N8
—156761N7 — 206883N°% — 241600N° — 250212N* — 225808 N3 — 150864N?

—56448N — 8640 (430)
12N +162N16 + 10301 4 4188 N + 11527 N3 + 19051 N2 + 11176 N — 17182N10
—36527N? — 27469N® — 11770N7 + 5554 N6 + 32640N° + 46456 N* + 34528 N3 4 14816 N2

+3584N + 384 (431)
SN” +37TN® + 68N° — 11N* — 86 N3 — 56 N? — 104N — 48 (432)
8N+ 37NC 4+ 83N° + 85N* + 61N> + 58 N? — 20N — 24 (433)
43N0 4 320N° 4+ 939N® + 912N7 — 218N® — 510N° — 654N+ — 1232N3

+16N? + 672N + 288 (434)
5N 4+ 62N + 252N - 374N® 4+ 38N7 — 400N°® — 473N° — 682N

—904N3 — 592N? — 208N — 32 . (435)

The OME Ag, except for the term ag’; reads :

Agg =31+ (=1)"]

- 4 _
X {asfygngLM - aﬁ{fygngL@ + CrTr

43N +2)S7  4(N*— N3 —20N? — 10N — 4)$,
NZ(N +2) N2(N +1)%(N +2)

3

2P 2(N?2 + N +2)(3N? + 3N +2 3
TN 315 + Ly ( 2 )(2 )+27851
N4(N + 1)4(N +2) N2(N +1)2(N +2) g
4Ps37 1651 | .0 [4 a2 4(N*+17N3 +17N? — 5N — 2) 5,
Ly |- 257 — 2
M T N TN 1 2) T V2 +’qu[ 5 S"’} * N2(N + 1)2(N +2)
ol 4S5 4(N3 4+ 8N? + 11N +2) 5% 4Py335,
0 3 1
SSP 4808 — 2| | + CaTF |- -
+ng[3 19201 } oAty N(N + 1)2(N +2)2 N(N + 1)3(N + 2)3
N 4Py13 o | 16(N°+N+1)(N°+ N +2) e
(N—DNA N+ DAN 23 T "M\ T (N DNZ(N + DA(N +2)2 et

4(7TN® + 21N* + 13N? + 21N? + 18N + 16) Sy

8P383

M

(N —1)N2(N +1)?(N +2)? (N —1)N3(N +1)3(N +2)3
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32(2N + 3)S1
(N +1)2(N +2)2

(N?— N —4)

MRES e i

Tog | 257 — 28 — 455 |

o 1 85
+3%, [—gsf — 35,8, —4(—1)NS_58, — 73 —2(-1)NS_5 + 432,1}] }

167 32(N3 +8N?% + 11N +2)S5} 2
+a§’{Tfé ?i‘?ﬁw 75943 + CaT (9N(+N n 1;;(N +;)2) -t 3N(Nipi§§fll\f FEYE
16 Pyo6S1 32 (BN* 4+ 8N3 + 17N? + 43N + 20) (o
C8I(N-1N2(N+ DY N +2)4 9 N(N +1)2(N +2)2 !
_ 32(3N® —12N? — 27N — 2)5,5) L4 P392(a
3N(N +1)2(N +2)2 9 (N — 1)N3(N + 1)3(N + 2)3
8 Pyo7 2(9N° —AN* + N3 + 92N? + 42N + 28)(3
TRIN DNV F 1PV 25 | 9N — )N2(N + 1)2(N +2)?

8P385.52
TN DNV + 13N +2)°

5 | 448(N?+ N +1)(N?+ N +2) 5605
MIT79(N —1)N2(N + 1)2(N +2)2 9 Jas”t

256(N® + 10N* + 9N3 4+ 3N? + 7N +6) S
9(N — 1)N2(N +1)%(N +2)?

L2l 8Ps90
M1 9(N —1)N3(N +1)3(N +2)3

32(5N* 4+ 20N? — N? — 14N + 20)5;
IN(N + 1)%(N +2)?

[ 452 — 45, —85,2}

(N1 +2N3 + 7TN? + 22N + 20) [13@(—1)%_2 + %(—1)%2}
(N +13(N +2)7°
(N2 = N = 4) [~ B8 (- 1)V 8185 — ()NS5 + BOSp; — B(-1)V 851G - 32(-1)V G|

(N + 1)2(N +2)2

16053 64

8 2
Vs _ o _9 _\N 4 Q2

951+ 5251 3( )SgSl—F[ 5 35~ 21}514‘9( +9( ))§351+332
16 32 32

3
32 32 16

S o(=(=1NS2 4+ Z(—1)N S 1284+ —(=1DNS 4 — =831 — 28 99— =8
+ (3( ) 1+3( )V Ss) + 4+3( ) 1= 351~ 5522 = =531
16

—*52114-6 S_ 211+[§( 3+8(-1)N)St + [ 3+8(-1) }524—2(14—4(—1)]\[)5_2}(2}

16Py15 32(BN* +23N3 + 65N? + 82N + 26) 57
27(N — 1)N4(N + 1)4(N +2)4 IN(N + 1)2(N +2)?
16P364Sl 32P34()SQ _ 64(5N2 + 8N + 10) S_Q
27N(N +1)3(N+2)3  9(N —1)N2(N +1)2(N + 2)2 IN(N 4+ 1)(N +2)
(N2 —N —4)2(-1)VNs5_, 20 32

N
(N + 1)2(N +2)2 T [ 351_55251_5( D)7 5251 — 85

_|_

+

32

+a0 [

+ Ly

_l’_

16 32
_E(l + (—1)N)573 - 352,1 + 352,1]]]

N3 +8N? + 11N +2) 5} 8 P330.5% 4 Ps76(o

16(
+HCATENE | ON(N+12(N+22 3NN+ 13(N+2)° | 9(N— N3N + P(N +2)°

16P5715, 16 P24 16(3N? — 12N% — 27N — 2) 555,
TINN T DAV 12 3N )M(N+ 1PN +2p SN(N + 12(N +2)2
16 (5N* + 32N + 47TN? + 28N +20)(2 g o 16 (ON® —14N* — 19N3 4+ 52N? + 12N + 8)(3
g N(N +1)2(N +2)2 Ly (N —1)N2(N + 1)2(N +2)?
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8P384.52
3(N _ N3N + 13(N +2)°

64(N* + N+ 1) (N> +N+2) 8

L |~ (N —1)N2(N +1)2(N+2)2 9

’ng81

128(N® 4+ 10N* + 9N? +3N? + 7N +6) 53 8 P37y

L3 | -
9(N — 1)N2(N + 1)2(N +2)2 v 9(N — 1)N2(N +1)3(N +2)3
32(AN* +20N? + 47TN? + 58N + 20)S; a0 [ 4o 45 8, }
ON(N + 1)2(N + 2)2 Tag[T3T1 T 73T T 302
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17NS + 51N° + 390N* + 359N3 — 389N? — 200N — 84

18NS 4+ 87N® + 57N+ — 119N3 — 131N? — 60N — 20

23NC + 39N5 + 7T5N* + 157N3 + 96 N2 + 70N + 28

20NS + 176 N® + 777N* 4+ 1820N3 + 1878 N? + 776N + 232

45N + 135N° — 91N+ — 407N3 — 214N? + 12N — 248

51NS 4+ 140N° + 227N 4 208 N3 — 202N? — 96N — 8

55N6 4+ 141N° — 195N* — 401N3 — 772N? — 748N — 384

55N6 + 165N° — 420N* — 899N3 — 1561 N2 — 1336 N — 1188

57TNS + 297N® + 519N* + 399N3 + 92N? — 68N — 16

67N + 93N° + 351 N* + 259 N3 — 1054N? — 556N — 312

T6NC + 487N® + 1692N* + 3271 N3 + 3186 N2 + 1516 N + 536

TTNS 4+ 195N° + 627N* + 977TN3 — 128 N2 — 452N + 432

TTNS 4+ 339N° — 105N+ — 487N3 — 356 N2 — 668N — 240

83N + 249N° — 111N* — 637N — 956 N? — 596N — 624

97N + 591N° + 1311N* + 229N3 — 712N? + 308N + 192

N® 4+ 24N7 + 62N° + 8N° — 123N+ — 128 N3 — 108 N? — 72N — 48

N8 4+ 427N7 + 1133N6 + 697N° — 434N* — 636 N3 — 244N? — 64N — 16

IN® + 22N7 + 117N° + 386 N° + T59N* + 810N> + 396 N2 + 72N + 32

IN® + 29NT + 179N + 441N° + 529N* + 332N3 + 172N?% + 92N + 24

3N® + 54ANT + 118NS — 44N> — 353N* — 314N3 — 272N? — 200N — 144

9N® + 54NT + 56 N6 — 182N° — 717N* — 1120N3 — 1012N? — 672N — 160
12N® + 52N7 + 132N6 + 216 N° + 191N* + 54N3 — 25N% — 20N — 4

15N8 + 36 N7 + 50N6 — 252N° — 357N* 4+ 152N3 — 68N? + 88N + 48

18N8 + 101N + 128N6 4 208 N® + 190N* — 769N3 — 1200N? — 212N — 48
33N® + 132N7 + 350N + 636 N° + 685N* + 528 N3 + 292N? + 128N + 32
121N® + 370N7 4+ 924N® + 358 N° — 381N* + 184N3 — 1096 N? — 48N + 144
321N® + 1674N7 + 2360N° — 1378 N° — 6565N* — 5992N3 — 1972N? + 128N — 96
507N + 2190N7 + 3002N% 4 1692N° — 681N* — 2554N3 — 404N? + 664N + 192
633N + 2532N7 + 5036 N® + 6174N° + 4307TN* + 1182N3 — 176 N? — 184N — 48
N® + 6N® +15N7 + 25N6 + 36 N° + 85N* + 128 N3 + 104N?2 + 64N + 16

N? 4+ 21N8 + 85N + 105N6 + 42N° 4 290N + 600N3 + 456 N2 + 256N + 64
AN® 4+ 53N8 + 193N7 + 233N + 87N° + 554N* + 1172N3 + 904N? + 512N + 128
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P393

P34

Psg5

Psg6

Psg7

Psgg

P399

Pyoo

Pyo1

Pyo2

Pyo3

Pyoy

Pyos

Puog

Pyo7

6N + 93N® + 576 N7 + 1296 NC + 586 N° + 359N + 2000N3 + 1996 N

+1488N + 384 (493)
25N? — 43N® — 424N7 + 462NC 4 4345N° + 7513N* + 6446 N3 + 4020N?
+1944N + 480 (494)

36N? + 156 N® — 115N7 — 1116 N® — 1251N° — 78 N* + 300N> 4 84N? — 128N — 48  (495)
40N? 4+ 273N® + 635N7 4+ 613N® + 119N° — 2N* — 314N3 — 668N? + 24N + 144 (496)
45N® + 270N® + 724N7 + 1262N6 + 1731N° + 2740N* 4 3484 N3 4 2928 N2

+1696N + 384 (497)
66N + 534N® + 1409N7 + 1080N6 — 933N° — 1116 N* + 588 N3 + 996 N2

+736N + 240 (498)
69N + 366N® + 1100N7 + 1894N6 + 2451 N> + 5276 N* + 7T460N3 + 5352 N2

+3008N + 672 (499)
80N? + 441N + 568N7 — 592N — 1202N° + 2003N* + 4106 N3 + 3116 N?

+2712N + 864 (500)
94N? 4+ 597N® + 1508 N7 4 2086 N® + 1517N° + 1381N* + 2731 N3 4 3802N?

+2916N + 648 (501)
251N + 1586 N® + 4206 N7 4 6764N® + 4008 N° — 2242N* + 13N3 + 7122N?

+6156N + 1944 (502)
489N + 2934N® + 7636 N7 + 12206 N® + 6675N° — 12692N* — 24608 N3 — 16272N?
—92864N + 2304 (503)
891N + 5751 N® 4+ 15070N" + 21430N6 + 37623 N° + 55339 N* + 44064 N> + 25144 N?
+9488N + 1776 (504)
10N 4+ 62N? + 407TN® + 1119N7 + 1405N° + 889N® + 240N* — 9ON3 — 114 N2

—48N — 8 (505)
36N + 456 N? + 2448N8 + 7T17IN” + 12399N° + 13213N° + 8997N* + 5000N3 4 2888 N2
+992N + 112 (506)
37N 4+ 392N° + 2106 N® + 6514N7 + 9211N6 + 1258 N — 9218 N* — 6116 N3 — 72N?
—T752N — 192 (507)
85N + 425 N9 + 830N® + 788N7 — 521N — 325N° + 2238 N* 4 2568 N2 + 968 N2

—1296N — 576 (508)
103N 4+ 575N + 1124N8 — 334N7 — 1505N° + 3755N° + 4926 N* 4 36 N3 — 4722
—2160N — 864 (509)
149N 4+ 793N + 2368 N® + 5026 N7 4 6853N° + 6277N° + 5062N* + 3168 N3 4 1296 N2
+400N + 96 (510)
170N 4+ 883N? + 1897N® + 2710N" — 448N% — 4745N° + 561N* + 5904N3 + 1132N2
—2016N — 864 (511)
170N + 1213N? 4+ 3091 N® 4+ 2506 N7 — 2692N° — 3047N° — 861N* — 2352N3 — 5324 N2
—6240N — 2016 (512)
436N + 3960N? + 15787 NS + 36343 N7 + 46431 N6 + 17745N° — 28270N* — 33648 N3
—11056N? — 1936 N + 864 (513)
3N 4 42N 4 144N° + 74N® — 459N7 — 1060N° — 1152N° — 1424 N* — 1688 N3
—1232N? — 736N — 192 (514)
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Pyos

Pyog

Py

P13

Py14

Pyi5

Py

Pyi7

Pyig

P19

Pyao

Py

Py

Pya3

Pyoy

Pyos

Pyog

Pyor

33N + 231 N0 1 698N? + 1290N8 + 1513N7 + 1463N° + 2236 N° + 5096 N* + 7328 N3

+5456 N2 + 3456 N + 1152 (515)
95N + 853N 4+ 3599 N + 9245 N8 + 12320 N7 — 282N6 — 23342N° — 26920 N4
—10832N3 — 1712N? — 416N — 192 (516)
120N + 903N + 2894N? + 5730N® + 6505N7 + 383N® — 9464 N5 — 13912N* — 11680N°
—6640N? — 3648N — 1152 (517)
243N +1701N'° + 5378 N? 4+ 10350N8 + 11479N7 + 1193N6 — 14684 N> — 20572N*
—16288N3 — 8944N? — 4992N — 1728 (518)
333N +2331N10 4 6556 N2 + 9270N® + 5081N7 — 6701 NS — 17554 N5 — 20036 N*
—15680N3 — 9200N? — 5664 N — 1728 (519)
N2 4+ 20N + 86N + 192N + 199N — N7 — 297 N6 — 495 N5 — 514N* — 488 N3
—416N? — 176N — 32 (520)
23N12 + 138N — 311N — 3148N? — 7605 N8 — 8462N7 — 4163N° + 246 N° + 1540N*
+1066 N2 + 444N? + 120N + 16 (521)
111N 4+ 1035N ! 4 3634N10 + 5168 N? — 2662N8 — 21724N7 — 37157NS — 34963 N>
—19122N* — 4560N3 + 80N? + 1008N + 288 (522)
201N 4 1845 N + 6742N1 + 11990N? + 7139N® — 8917N" — 15710N° — 2110N°
+16644N* + 22080N3 + 12416 N? 4 4128N + 576 (523)
7299N12 4+ 53973N M + 206656 N0 + 532170N + 820775 N 4 650149N7 + 204230N°
+189820N° 4 606016 N* 4 664624 N> 4 372192N? 4 143424 N + 27648 (524)
ON'3 + 72N12 £ 101N — 511N10 — 2325 N9 — 4428 N® — 4619N7 — 3841 N6 — 4462N°
—6012N* — 6992N3 — 5296 N2 — 2592N — 576 (525)
69N + 420N'2 4+ 794N — 1501N10 — 11265N° — 18414N® — 4436 N" — 5017N°
—41818N° — 65616 N* — 62960N> — 39184N?2 — 17184N — 3456 (526)
206 N3 4 2368 N2 4 9908 N1 + 22254 N!0 4 13564 N° — 31716 N® — 71723N7 — 71221N©
—44369N° — 33249N* — 26584 N> + 4968N? + 7344N + 432 (527)
385N M £ 2567N' + 6877TN'2 + 9235 N 4 5375 N0 — 1207NY — 3313N® 4 905N
43876 NS + 1676 N° + 256 N* 4+ 1544N3 + 1616 N2 + 736N + 192 (528)

531N 4 5454 N3 4 25877 N2 + 77604N ' + 159437N'0 4 205070N? + 82971 N8
—207408 N7 — 490544 N6 — 694320 N> — 735104N* — 562304N3 — 355584 N2 — 158976 N
—34560 (529)
1773N™ + 18018 N'® 4 80795N 2 + 214620N " + 371423 N0 + 398930N? + 154773N®
—228072N7 — 435356 N0 — 492936 N° — 534656 N* — 453440N?3 — 2997122

—144000N — 34560 (530)
AN 4 50N + 267N + 765N'2 + 1183N M + 682N — 826 N9 — 1858 N® — 1116 N7
+457N° + 1500N° 4 2268 N* 4 2400N3 + 1392N? + 448N + 64 (531)

26N'° + 314N + 1503N13 + 3222N12 + 2510V + 1996 N0 4 15041 N9 + 40728 N8
+54008N7 + 44956 N6 + 31936 N° + 30416 N* + 29568 N 4 16704N? + 5376N + 768  (532)
28N'® + 335N + 1953N 13 + 6497N'2 + 11508 N1 + 6624 N0 — 11753N? — 27541 N8
—33352N7 — 40915N5 — 40468N° — 16628 N* 4 7584 N> + 10416 N2 + 4032N + 576 (533)
435N 4+ 5436 N + 32317N'3 + 119006 N2 + 307057 N + 620328 N0 + 1065977 N
+1575060N® + 1889534 N7 + 1704634N°% + 1113248 N° + 592440N* 4 3286723

72



Pyag

Pyag

Py3o

Ay

+165984N? + 59904N + 10368 (534)
939N'0 4+ 10527N" + 47251 N™ + 101719N " + 66350N "2 — 155710N !

—322813N10 — 16829N? + 702425 N® + 1332497N7 + 1596952N° + 1640548 N°
41506496 N* + 1099952N3 + 604032N?2 + 211392N + 34560 (535)
1623N'6 + 20963N1° + 119399N ' + 394315N1'3 + 831483 N2 + 1160715N ! + 108651910
+712841N° + 425270N® + 337718 N7 + 207634N° — 73752N° — 261272 N*

—200160N?3 — 64672N? — 4480N + 1408 (536)
87N + 1099N16 + 6055N1° + 19019N ™ + 37119N 3 + 45159 N 12 4 20583 N — 2639 N 10
—30218N? — 40778 N® — 39994 N" — 35844 N6 — 30808 N> — 30384 N* — 28256 N>

—16064N? — 5248N — 768 . (537)

The operator matrix element A4, o except for the term a;?Q is given by :

l\D\»—A

9.Q = )N x
16 16(N?+ N +1) 85
s=TrL —TiL3 T -
{“ 4 M“L“{g PR Calr | s T NN T (N T 2) 8 | M
" 16 Py33 B 805, L + 2Py51 B 4(56N + 47)51
IN-—DN2(N+12N+2) 9 |"MT27(N=1)N3(N +1)3(N +2) 27(N + 1)
4(N? + N +2)° 4Py
T L3 L
+OrTF (N—DNEN+ 12N +2) M T (N ON3(N + 1)P(N 1 2)

(N —1)N4(N + 1)4(N +2)

Pye1

}

64 643 448(N? + N + 1) 2245,
3 3 3 2 3
TS| =13, — 22 T - L
MS{ Flogh =50 | T OTR s )N v+ ) 27 |
i 8P441 _ 64031 L2 4+ - 2P454
27(N —1)N2(N + 1)2(N +2) 27 27(N — 1)N3(N +1)3(N +2)

B 8P 14051 n 85 4 PysaGo

IN-—DN2N+12(N+2)| ™M " 3(N+1) 27(N—1)N2(N + 1)2(N +2)

8 Pao . 16(328N* + 256 N3 — 247N? — 175N + 54)5;
8L(N — 1)N4(N + 1)4(N +2) 8L(N — 1)N(N + 1)2
448 (N?+ N +1)¢ 8(2N +1)S, 560

2T (N-1)N(N+1)(N+2)  3(N+1)

+

224
7751C2 + 7751C3

128( N2+ N +1) 6451 APys57
+NF - M + | —
21(N —1)N(N +1)(N +2) 27 81(N —1)N3(N + 1)3(N +2)
B 16 P44351 Lo+ 1657 4 CoPys7
8I(N —)N2(N+12(N+2) | ™ "9(N+1) 27 (N = 1)N2(N + 1)2(N +2)
32Pyg5 N 32(328N* + 256 N3 — 247TN? — 175N + 54)
243(N —1)N4(N + 1)4(N +2) 243(N — 1)N(N +1)2
128 (N? + N +1)¢ 16(2N + 1)52 160
_£° — 751@ + 51(3
27 (N —1)N(N + 1)(N +2) 9(N +1)
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LO2T 17651 352(N? + N +1) oyl 2Py69
ATEN o TN D)N(N+ )(N+2) | M 9(N —1)2N3(N + 1)3(N + 2)?
B 8P45251 +%S S +%SS N (N2+N+1)|: 1285 1285—2
9(N —1)2N2(N + 1)2(N +2)2 ' 3727t 37172 (N —1)N(N + 1)(N +2)
3253 32 64 ) ) 16P565_o
it Al Rl S I - —
T TS T g M+[3S2 9(N —1)2N3(N + 1)3(N +2)2
" 32P439515_9 4 64 (2N4 +4N3 +7TN? + 5N + 6)C3
9(N —1)N2(N +1)%(N +2) (N —1)N2(N +1)?(N +2)
N Purg B 4Py745, 6408, 3253
81(N — 1)2N4(N + 1)4(N +2)3  8I(N — 1)2N4(N + 1)4(N + 2)2 9 3 |7
16Py32.59 8(40N* + 80N + 73N? + 33N + 54) S5
+ + — 6451(3
9(N —1)N2(N +1)2(N +2) IN2(N +1)2
Pysg (253 — 325 94) B 4452 B 8 Pyss
(N—DN2(N+12(N+2)| ™ oN+1) 243(N — )NL(N + )N +2)
4 Py70(a 8(2834N* 4 2042N? — 1943N? — 1151N + 594) Sy
T (N 12NN + 13N 128 243(N — )N(N + 1)2
16 P44451C2 44(2N + 1)52 1655
T R Ty [— S18, — S 251 — —
—ES +y5 }C _17765<+(N2+N+1)((%+%S )C2+352C5)
R Tl RS T S (N —1)N(N +1)(N +2)
. 16(N? + N +2)°5, 4(N2+ N +2)°(3BN2+3N +2)]
FEENB(N N2 (N +1)2(N+2)  3(N—DN3(N+1)3(N+2) |M
8(5N2 4+ N —2)5 (N2 + N +2)? 1655 (N? + N +2)°
(N —1)N3(N +1)3(N +2) (N —1)N2(N + 1)2(N +2)

APy36(N? + N +2) (— 559 +245,5) — 32551) (N2 + N +2)°
(N = NN + DN +2) (N — 1)N2(N + 1)2(N +2)

4(5N3 +4N? 49N +6)ST(N?+ N +2)  16(5N? + 5N — 14)S3(N? + N +2)

L%, +

(N —1)N2(N + 13(N 1 2) TR )M (VL 1)E(N +2)
4(17TN* + 48N? + 69N? 4+ 10N — 8)So(N? + N +2)  96(3(N? + N +2)
(N —1)N3(N +1)3(N +2) N2(N +1)?
(—256515_5 —1285_3 +2565_51) (N? 4+ N +2) 2Py
(N —1)N2(N +1)%(N +2) (N —1)N>(N +1)>(N +2)
8PysS1 32(NS +3N° + N* — 3N3 — 26N? — 24N — 16)5_,
C(N—DNYN + 1)} (N +2) (N —1)N3(N +1)3(N +2) M
+4(1\72 + N +2)(N* —5N% — 32N — 18N —4)S7 4 Py53(3
(N —1)N3(N +1)3(N +2) 3(N —1)N3(N +1)3(N +2)
L PisaCo _ 8(N?+ N +2)(2N° —2N* — 11N® — 19N? — 44N — 12)5;
(N —1)N4(N + 14N +2) (N —1)N3(N + 1)*(N +2)
Pyso (N? 4+ N +2)(5N* +4N? + N? — 10N — 8)425
(N—1)NS(N +1)5(N +2) (N —1)N3(N +1)3(N +2) !

74



4(N? 4+ N + 2) Py3452 (3N +2)(N? + N +2) (55 +85,5)
(N —1)N4(N + 1)4(N +2) (N —=1)N3(N +1)(N +2)
8(N?+ N +2)(3N* 4 48N? + 43N? — 22N —8)S3  32(N? —3N —2)(N?+ N +2) S5,
* 3(N —1)N3(N +1)3(N +2)  (N—=1)N3(N+1)%(N+2)

(N2 4+ N +2)° 2 ) 16 16 )
(N — 1)N2(N n 1)2(N n 2) — §Sl — 45251 + [—353 — 325’2’1} S1— §C351 — 282 + 1254

+ 1281og(2)¢2

+

—32851 + 645511 + [1252 - 45%] 42}

+CFT]%

80(N? + N +2)° ; 32(N% 4+ N +2)°5,
(N —1)N2(N +1)2(N +2)"™ " [ 3(N —1)N2(N + 1)2(N +2)

n 8 P49 9 (%S% — 1652) (N2 + N+ 2)2

9(N —1)N3(N +1)3(N +2) | M (N —1)N2(N + 1)%(N +2)
P, P

8 P67 N 32P;3551 Lus

C2T(N —1)NA(N +1)4(N +2)  9(N —1)N3(N +1)3(N +2)

Py50C2 2Py7s
(N—)M(N+1P(N12) T oN - )V (N+ 1P (N 1 2)

1653 — $9%2] (N2 4+ N + 2)°
(N —DNZ(N + 1)2(N +2)

8
9

64(N2 + N +2)° \
9(N —1)N2(N +1)2(N +2)" M

4Pye6 32(5N° + 52N* + 109N? + 90N? + 48N + 16) Sy

9N -1)NAN+ 1IN +2) 3(N —1)N3(N +1)3(N +2)
LA Pi556 16(N? + N +2) (8N3 + 13N% + 27N + 16) (S7 + S2)
9(N —1)N3(N +1)3(N +2) 9(N — 1)N2(N + 1)3(N +2)
2Py76 N 32(N? + N +2)(43N* + 105N3 + 224N? + 230N + 86) 5,
81(N — 1)N3(N +1)5(N +2) 27(N — 1)N2(N + 1)4(N +2)

+Np n

M

—+

(N? + N +2)

TN O)NEN L 12N+ 2)

16 5 16 16 3255 643
[951-1-35251-?-3(231-1— 9 9}
(V> + N +2)°( =~ 816 - *5)
(N — 1)N2(N + 1)3(N +2)
8(N? + N +2)(N?®+8N? + 11N +2) 5} 4(N?+ N + 2) Py3157
3(N —1)N2(N + 1)3(N +2)2 (N —1)N2(N + D*(N +2)
_% P463C2 S, — 2Py7351
3(N—12N3(N +1)3(N +2)27" " 9(N —1)N2(N + 1)5(N + 2)*
8(N?+ N +2)(3N3 —12N? — 27N — 2)5,5; 8 & P
(N —1)N2(N + 1)3(N +2)? 9 (N —1)2N3(N +1)3(N +2)2" %
4 Pyr7(o B Pugo
9 (N —1)2N4(N + 1)4(N +2)3  18(N — 1)2N6(N + 1)S(N +2)5
Ny [ 8(11N* + 22N3 — 23N2 — 34N — 12)(N? 4+ N +2)° 1651 (N? + N +2)°

+C4CrTE

+

M 9(N — 1)2N3(N + 1)3(N +2)2 3(N —1)N2(N + 1)2(N +2)
4(N? + N +2) Py5s S 64(N? + N +2)(N® + 10N* + 9N? + 3N? + TN +6) 53
(N — 1)2N4(N + 1)4(N +2)3 3(N — 1)2N3(N + 1)3(N +2)2
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+L3,

(165, — 325 5] (N2 + N +2)° 2Py

(N—1)N2(N+1)2(N+2)  9(N —1)2N4(N +1)4(N +2)3

8Py5951

- 3(N — 1)2N3(N + 1)3(N + 2)2

(N2 4+ N +2) (N*+ 2N3 + 7TN? 4 22N + 20) [—32(—1)Ns_2 - 16(—1)Ng2}

— 6410(2)C,

+

(N? =N —4)(N?+ N +2)

(N—=1)N(N +1)4(N +2)3

+24(-1) G +

+

(V-

|

DN(N + 1)3(N + 2)2

16055
3

(N? + N +2)
(N —1)N2(N + 1)2(N +2)

2
[gsj* + 208,87 + 32(—1)¥S_35;

[64(—1)Nsls_2 +32(—1)VS 5 — 645 5 + 32(—1)N51(,

8
- 645,2,1} S1+ 5 (= T+ 9(=1)N)GS1 + 283 + 5 [32(—1)NS% v 32(—1)N52]

+3654 + 16(—1)N574 — 165371 — 32572’2 — 325’7371 — 165271’1 + 645727171 + [4( -3+ 4(—1)N)S%

FA(= 1+ 4(-1)Y)S5 + 8(1+2(-1)V)S 2] ] + L

—32(=1)NS_58, — 16(—1)VS_3 + 32521 — 12(—1)NC3} -

4(17TN* — 6N? + 41N? — 16N — 12) S} (N? + N + 2)

(N2 + N +2)°

(N —1)N%(N +1)%(N +2)
16(5N? + 5N — 26)S3(N? 4+ N + 2)

ES% 40555

3(N —1)N2(N + 1)2(N +2)
96(N? + N +4)S_3(N?+ N +2)

C32(N? + N +14)S_91(N* + N +2)

3(N — 1)2N3(N + 1)2(N + 2)

(N —1)N2(N +1)2(N +2)
(N? = N —4)32(-1)VNS_5(N? + N +2)

(N—1)N2(N + 1)2(N + 2)

(N —1)N(N + 1)3(N + 2)2

+

8Pys1 4(N%? 4+ N +10) (5N? + 5N + 18)(3
27(N — 1)2N35(N + 1)3(N + 2)4 (N —1)N2(N 4+ 1)2(N +2)
8Py72.51 64(N* + 2N + 7TN? + 6N + 16)S_251

" 9(N —1)2N4(N + 1)4(N +2)2 +

4Py46S2 32P475_9

C(N-12N3(N+13(N+2)2 (N —1)2N3(N +1)3(N +2)

with

Py31
Py3o
Pys3
Pysy
Pyss5
Py36
Py37
Pysg
Py39
Pyyp
Py
Pyyo

Pyy3

N6+ 6N° + 7TN* + 4N3 + 18N? + 16N — 8

3NS + 9N® — 113N* — 241N3 — 274N? — 152N — 24
3N® +9N° + 22N* + 20N3 + 41N? + 28N + 6

3N® + 30N° + 15N* — 64N3 — 56 N? — 20N — 8

4NS 4+ 3N° — 50N* — 129N3 — 100N? — 56 N — 24

7TN® + 15N° + 7TN* — 23N3 — 26N? — 20N — 8

9NC + 27N® + 161N* + 277N + 358 N2 4 224N + 48
20N + 60N° + 11N* — 78 N3 — 121N? — 72N — 108
20N + 60N° + 11N* — 78N3 — 85N2 — 36 N — 108
40N® + 114N° + 19N* — 132N3 — 147N? — 70N — 32
63NC + 189N® + 367TN* + 419N3 + 626 N2 + 448N + 96
99NS 4+ 207N® + 631N* + 767N3 + 1118 N? 4 784N + 168
136 N% + 390N° 4+ 19N* — 552N3 — 947N? — 630N — 288
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Pye1

Pye2

Pye3

Py

Pyes

Pyee

Pyro

Pyry

Py7o

N8 + 4N + 2N® 4 64N° 4 173N* + 292N3 + 256 N2 — 72N — 72 (552)
N8 +4AN7 + 8N® + 6N° — 3N* — 22N3 — 10N? — 8N — 8 (553)
3N® — 14NT — 164N — 454N° — 527N* — 204N3 — 112N? + 80N + 48 (554)
3N® 4+ 10N7 + 13N + N° + 28N* + 81N3 + 4N? — 12N — 32 (555)
3N® 4 23N7 + 51N% + 95N° + 142N* + 158 N3 + 56 N? — 32N — 16 (556)
15N® + 60N" + 76 N® — 18N° — 275N* — 546 N3 — 400N? — 224N — 96 (557)
15N® + 60N7 + 86N6 + 12N° — 166 N* — 378 N3 — 245N2 — 148N — 84 (558)
15N® + 60N7 + 572N° 4 1470N° + 2135N* + 1794N3 + 722N? — 24N — 72 (559)
23N® + 92N 4 46 NS — 88N® + 7T9N* + 476 N3 4 428N? — 96N — 96 (560)
24N® + 96 N7 4+ 93N — 57TN5 — 143N* — 7T9N3 — 34N? — 20N — 8 (561)
27N® + 108N 7 — 1440N® — 4554 N5 — 5931N* — 3762N3 — 256 N2 + 1184N + 480  (562)
63N8 + 252N 7 + 196 N6 — 258 N° — 551 N4 — 282 N3 — 220N?2 — 80N + 48 (563)
131N® + 524N7 + 691NS + 239N5 — 848N* — 1483 N3 — 586 N2 + 108N + 360 (564)
297N® + 1188N " + 640N° — 2094N° — 1193N* + 2874 N3 + 5008 N? + 3360N + 864 (565)
N? + 21N® + 85N" + 105N° + 42N + 290N* + 600N> + 456 N2 + 256N + 64 (566)
3N 4 15N 4 35N +- 50N 4+ 91N® + 233N° 4 255N + 150N? — 24N?

—184N — 48 (567)
3N10 4 15N 4 3316 N® + 12778 N7 4 22951 N6 + 23815N° + 14212N* + 3556 N>

—30N? + 288N + 216 (568)
15N 4 75N 4+ 112N8 + 1AN7 — 61N® 4+ 107N> 4+ 170N* + 36 N3 — 36 N2

—32N — 16 (569)
18N + 90N? + 119N® —9INT — 167N® + 101N + 162N* — 72N3 — 504N?

—184N — 48 (570)
30N10 4+ 150N? 4 163N® — 224N7 — 586 N® — 368 N> — 39N* — 78 N3 + 144N?

+184N + 48 (571)
40N10 + 200N? 4 282N® — 66N — 615N° — 753N° — 509N* — 205N3 — 2 N2

+68N + 24 (572)
63N + 315N — 1142N% — 6260N" — 11927N°® — 12359N° — 7235N* — 1778 N>

+15N% — 144N — 108 (573)
67N + 335N 4+ 368N8 — 762N" — 3349N6 — 6669N° — 8310N* — 7656 N>

—4648N? — 1600N — 288 (574)
219N 4+ 1095N? 4+ 1640N® — 82N7 — 2467NS — 2947N> — 3242N* — 4326 N3

—3466N?2 — 1488 N — 360 (575)
693N + 3465N° — 11014N® — 62668N7 — 120361 N® — 125113N° — 73393N*

—18010N® 4 165N2 — 1584 N — 1188 (576)
3NY 421N — 124N — 1014N® — 2185N7 — 2099N® — 934N> — 2060N* — 4632N*
—4256N?% — 2688N — 768 (577)
27N 4 189N 4 631N + 1356 N® 4 2155N7 + 2207N® 4 211 N7 — 4984N* — 8400N*3
—5824N?% — 2544N — 576 (578)
N2 4 6NY — 5N — 80N — 379N® — 846 N7 — 1057N® — 786N° + 84N* + 490N
+324N? + 152N + 48 (579)

15N12 £ 90N + 8ON10 — 452N9 — 1401 N® — 2298 N7 — 5002N6 — 6516 N° — 1116 N*

77



+2960N3 + 3464N? 4 2400N + 864 (580)
Pizs = 233N'2 4 2724N'" + 13349N10 + 34680N? + 46703N® + 12096 N” — 69461 N©

—137724N° — 141176 N* — 91776 N® — 34832N? — 6336 N — 2304 (581)
Pyrs = 310N'2 +2058N1! + 5939 N1 4 17235 N9 4 44700N® + 93240N 7 + 140861 N°®

+113169N° + 14578 N* — 40374N3 — 33372N? — 12312N — 3888 (582)
Pys = 391N'2 4+ 2346 N + 4795 N0 + 2758 N9 — 2243N8 + 1150N7 4 7713N°©

+4546N° — 792N* + 1224N? 4 864N + 288 (583)
Py = 1593N'2 + 9558 N 4+ 15013N10 — 8758 N9 — 62269 N® — 82318 N7 — 79041 N©

—90898N®° — 70928 N4 — 15872N3 + 7344N? + 5184N + 1728 (584)
Pyrz = 15N 4 120N'2 4+ 530N 4+ 1562N10 + 2042N? — 1680N8 — 9220N7 — 12524 N6

—T7911N® — 5230N* — 58803 — 3344N? — 2544N — 864 (585)
Pizs = 33N 4 264N'2 + 479N — 1366 N0 — 8809N? — 23124 N® — 34351N7 — 26198 N'©

—3624N° + 5240N* — 2496 N3 — 7232N? — 7104N — 2304 (586)

Pyrg = 2493N' 4+ 19944N'2 4 79205 N 4 208394 N1 + 375431 N + 531516 N® + 623697 N7
+733338N° + 963340N° + 1047352N* + 895648 N3 + 559488 N2 + 222336 N + 41472 (587)
Pigg = 39N 4 273N 4 741N 4 1025N! + 1343N10 4 3479N? + 6707N® + 6555N7
+2258 N6 — 1520N° — 1944N* — 532N3 + 280N? 4 208N + 32 (588)
Pig1 = 276N'6 4+ 3036N'° + 13660N + 30172N '3 + 22446 N2 — 50653 N — 171627 N 10
—246412N° — 204934N8 — 83791N7 + 28263N° + 43144 N> — 33372N* — 82640N3
—79152N? — 47232N — 12096 (589)
Piss = 3135N' + 43890N'® + 257636 N7 + 794084 N6 + 1224418 N'® + 244448 N4
—92371724N13 — 3594388 N2 — 792201 N + 2719198 N0 + 2284064 N — 85568 N8
—9227344N7 + 952768 N5 + 1160704 N> + 807552N* + 574464 N3 + 305664 N>
+104448N + 18432 . (590)

B The asymptotic Heavy Flavor Wilson Coefficients con-
tributing to Fy(x, Q?) in z-space
The representation of the Wilson coefficients in momentum fraction or z-space of the contribu-

tions being known at present can be obtained in terms of harmonic polylogarithms [38] over the
alphabet

dz d d
{1 R = e A ) (591)
as iterated integrals
Hyz(z) = /0 Hhy)Hz(y), freA, Hy=1, HU(Z) = %lnk(z). (592)

k

For brevity we will drop the argument z of the harmonic polylogarithms in the following. As a
shorthand notation we introduce the Mellin-inversion of

Yag = —4 [27 + (1= 2)%] , (593)
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where the Mellin transform is defined by

1
MU @)V) = [ de o (o) (594)
0
The Wilson coefficients Lpg and L , are given in z-space by :
PS _
Lq7 -
64 32(z—1)(422 + 72 +4 64
a2l CpNpT2| | —(z+ 1)Hy — ( I ) L%—F [——(z+1)H§
9 27z 3
64, 32(z —1)(1022 + 332 — 2)7 64 .
5 (422 = 112 - 8) Ho + - |23+ Lo| S HIG +1)
256 256
[7H0 -1 — fH_lHO} (Z + 1)
9 ; 9 32
+ - 3(122: — 59z — 29) H§
z
64 32(z—1)(422 + 72+ 4 64(z — 1)(30422 + 811z + 124
3 9z 81z
64, 5 256(32% + 1) (2 64(z — 1) (3822 + 47z + 20)
—— (602" — 155z — 233) Hy — ————————— + Ly | —
27 9z 27z

64(z — 1)(42% 4 7z +_4)1{1<+-(z +_1)[128@ __]imgffol}]]
3 3

128
—(2 11 H
+ 9 (z + z—|—8) o+ 9%

32(z—1)(422+ 72 +4) 64

L3 -—
o 272 9

(z+1)Ho

-3 (572" + 367z 4 295) Hj

16(z — 1)(11822 — 107z + 118) H? 64 64
(== 1)( Z81 2+ 118) My VL2, [—3(z+1)H§+9(422—112—8)H0
V4

+32(z —1)(102* + 33z — 2)] N 64(z — 1)(38212% 4 6698z + 500)

9z 729z
(68z +532% + 5z — 32) G _ 32 (482% + 5087z + 2783) Hy
27 z 243
32(z —1)(2562% + 521z — 14)H;  32(z — 1)(382% 4 47z + 20) HoH,
81z 27z

64 (4223 — 22722 — T4z + 30) H, 64
64 JHo1 —(22% 4 112 + 8) Ho Hy,1

81z 9

64 128(92% + 72% 4+ 7z + 3) Ho11
_ 4 _ H bambl

o (62’ + 4z 5) 0,01 + 57>

32 5 64 (z—1)(42% + 7z + 4) 64
7 (1982 — 4272 — 220) G — - (62 4 622 + 53) HoCa + - B

16 256(22% 16
+35 HoH? — —@Hl] + Ly §2z - 5(8% + 732 + 61)H}

64 32 128 256 128

2822 — 2212 — 107) H 1[—— “““Ho1Hy— ==(Hy+ —H

27( 2 2 JHo + (2 +1) o 1o + —~Ho1Ho 3C2 o+ 5 Hoa

128¢37  32(z — 1)(83222 + 12132+ 76)  128(z — 1)(42% — 262 + 13) Hy
— } + +

3 81z 272
L& 1) (422 + 72 +4) [~ 2HF - SSHH: | 6a(825 — 322 1 32 1 4) Ho,
z - 9z
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8 464 64 832 224C

—H 3 " Hyi1Ho+ —(3Hy — 2
o7 o — g7 Ho — 5 Hoaa o+ C3 0 15 + 9
64 256

64 2
—KHO 011~ —g Horta+ (& 3 Hy1 — )C2] + NFCQPE’(S)(NF)} (595)

+(z+1)[ H0001

and

9,

4Hy = 4H;1 16
fygg[— + —] — (82" —82+1)

4 0
3 1313 For = 3’Yq9LQLM}

CLENFTI%{

16

2
g'thQL

| (e [16510 + 169Hl} — %(822—8z+1))L§4

4 8 16
+CANpTE —27(302 —13)H{ — 5(322/2 + 628z — 169) H; — ﬁ(532z2 + 25862 — 193) H;

64 16 8
—5 (72° + 7z + 5)H_H§ + 5 (22— 1)GoHg + o (46412* — 67330z + 3473) Hy

gi (592" — 50z + 25) Hy Hy + 6‘; (142* 4+ 11z + 10) Ho,_1 Hy — 27(72 — 4z +5)Hy1 Ho

16(z —1)(3122 + 72 +4) 32
— Z(4z+ 1)H,
272 g (4= D)o

16 32
+3 — (622 — 19)oHy + = 5 (382 4 5)(3Hy + L3,

8 6 64
1722% — 1 H? — —
~5 81( 722 63z + 56) H} 45(82+3)C2

+8(276317z3 — 2718752% + 11280z — 6182) 16
729z 27
+8(28805z3 — 2846027 + 4612z — 1596) H; i [ 16(z — 1) (3122 4+ 72 + 4)

7ng1

5 (2482° — 43827 + 332 — 32) > s

2432 Q 272

32 39
+ (20022 + 1912 + 112) [—HO -2 1H0}

32 8
— (4 1)H, -
+ ( 2z + ) 0o+ 3110, 31

0
9 97ng1

—3—(982 +347z+16)H01—%(72 +4z+5)Hoo,—1 + (75(282 — 202z + 77) Hop,1

27 27
32 64 64 128
+5(1422 — 152+ 10) o + (2% + 22 + 1) [—2—7H_1H0 + 5 Ho—1H = === Hoo1Ho

16
+——Hop0,0,-1 —§(SZ+1)H§

9

16 4922 — 1362 — 13) Hy +
9

128 64 32
} — 2 Hogon + 1 (1172 4+ 10002 — 27)¢2 + L3,

3(10482" — 8942% — 872 —40)  16(872° — 802 + 132 — 4) Hy

27z 9z
4 8 32 32 32
+739|:—§H12—§H0H1:| + (222+2Z+ )|:3 Hofl—?H 1H0] —§(4z+1)H01

64 16
—3(2—2)2’@ g(

| 3(10482° — 89427 — 872 —40) | 16(872" — 802 + 132 — 4)

27z 9z

32 32 32
Hy_1—2H_ H}——4 1) H,

5 Ho1— =3 1Hy 3(Z+)01

16
+ Ly |-+ Bz +1)H§ + 3(49z2 — 1362 — 13) Hy

4
1

'+7&[_

—gHoHl} + (222 + 22+ 1) [
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16(z —1)(3122+724+4) 32 8
+[ ( )( 92 )+ 3(4Z+ )Ho‘Fg’Ygng

Ly — %4(2 - 2)2C2]

32 32 32 128

64
2

_ 13 HyH? H2H, — =2 Ho Hy + — H}
+(72 7er5)[81 i+ o o+ 5o Holh = 5 HouH o+ o2 G

448

+Lg 7,2}10 - —(632 — 2962 — 10) H§ + 332 (52% + 4z 4+ 2)H_ H}

—% (32% — 4z + 2) H H§ — gi;(?,%z2 — 832z — 31)Hy — %(3,22 +4z 4 2)Hy _1Hy
16(z — 1) (3122 4+ 7z + 4)

9z

64 128
+3 (2% + 22 +2)Ho1 Ho + T(z —5)2CHy +

0 5 8(256572% — 2355627 — 969z — 412)
Yag P11 | L = 81z

32 _ 32(103223 — 96422 + 652 — 20) H
—1—5(10523—18422—1—3,2—4)%— (10322 e LE

(8723 — 8022 + 132 — 4) [~ 0 H? — RHoHy | (175° + 722 — 42 — 2) S H 1 Ho — $Ho 1
+ - +
z z
64(92° — 5922 — 5z + 2) H, 8 16 32
(92 Zgz 22 Hor o {fo’ + — HoH? — —Ho,lHl} +(2241)

919 3 3
64 64 64 64
—§H0 H  + ?HO 1 _1] + E(z —|—4Z—|—2)H00 -1 — g(ZQ —22’—|—2)H0,071
64 64 64 128
—|—(2Z2 + 2z 4+ 1) [?H—IHO,I — 3 HO —1,1— 3 H0’1’_11| — ?(322 —b5z+ 1)H0’171

32 8
—M4z+1)Ho+ -
+3(z+)0+3

[332H°H -

32 32 32
—3(422 +224+1)H 1( — 3(2,2 —1)H1(o + Ly —3(42 + 3)H}

32

3 _ 2 _ 3 9 o
+§(101Z2 84 13)Hy— 32(8z 14;2 +11z — 8) N 32(472 40; Tz —4)H,

8,5 16 64 64 64
g |5 HE = S HoH | + (222 422 + 1) |- Ho1 — 5 HoyHo| — == (42 + 1) Ho,

1 1
SOHO - 36(1312 +322 + 13) Hg

9| +

2
3 33 (622 — 222+ 3)(3

+ Ly

32 32(472% — 402% — 7z — 4) H Hy

— (2= 1)2HH? +

8 0 12 16 2
3 3 a1 Ho — 5= (802" + 14862 — 353) Ho —

3 9z
16(352° — 2822 — 7z — 4) H?
9z

E

64 128

—3(2 —42—1)H01H0+?( 2—32—1)§2H0—
8(493323 — 508422 + 113z + 92 32

+ ( c 272 : ) + 6(117z3—3222+9z—4

+16(404z3 — 47622 + 2712 — 144) H, ) (327 = 72% — 142 - 2) [%H_lHo - %Ho,—l}
27z z

64(352% + 1122 + 82 + 2) H 32 64 64
84 JHos | (22 + 1)[ HoH?, — —Ho 1 H_1 + — Hy 1 _1}
9z 3 3 3
32 64 64 64
[ 3 H_1H0 3 HO,—IHO — 64H0,07_1} + g(zz —4z + 1)H070?1 + (222 + 2z + 1) [?H—IHO,I
64 64

64 32 32
—gHO ~1,1— 3 H071,_1] + 3(42 + 1)H0’1’1 — §(422 + 2z + 1)H_1<2 + 3(422 — 6z + 3)H1<2
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32 8 , 4, 16 16
+5(6:2 - 22~ 1)y +'ng[27H1 o Ho HY = S HYH: + B 5 Hoo.1 + -Hoa 1|
16 8 4 2 4 8 8 8
D GH, - SH? HQ{fH - ng] H [ HP — °H, °H, } ~°H
+3 CsHy oHon + Ho | gHoy — GHY | + Ho| oo Hy — g Hooea + g Hona | — gHoona
8

4 8 8
——Hy111 + {*le — —HoH; + *HO,l} Cz}

NpT?
9 9 9 9 + CrNFTF

2
—5 (562* + 448z — 179) Hy

L4
+31 — (2882% — 6524z + 3259) Hy — Sl (4096z + 23771z — 21328) Hi + 8(122 — 5)(o H}

56 448
+g3(1491z — 4715z + 17578) Hy — =T (2* — 2+ 2)H1Hy + 112(52 — 2)¢2 H

32

16 16
+ (962% + 922 — 109) (3 Ho + —5 (22— 1)Hj — 3(6% —z—4)Hy

+8(124z3 — 25822 + 159z — 16) 8

8 2 2
57 §fngH1 LY, + 57 (36427 — 3732 + 224) Hj
32 254013223 — 730194627 + 48124112 + 34912
— =2 (422 — 1122 + 47
B FHANG + 7292
16 438982% — 10607022 4 58429z + 1296) H
— (46823 — 194922 + 994z — 64)C 4(43898z - - L
27 2432
16 16 16(622% — 1472 + 84z —8) 16
3 2 0
+LQ 5(22 — 1)H0 + 5(42 — 1].)H0 — 272 + E’quHl
16 16 32
— <7 (58027 + 797z — 3196) Ho, + (162” — 162 +5) {2711013{1 = HoH, 1
16 32 64
+ 57 (3227 = 977z + 388) Hoo1 + (727 — 72 +5) |~ - HY — —Hou|
27 81 271"
16 16 1 8
-5 —(82% + 1002 — 41) Ho 01 + — 1 (608z + 769z — 3140) (2 + vqg[ 27H 27HOH1
64 8 16 8 8
—§C3H1 + §H3H0,1 - EHOHO,OJ 9H0,1,1,1} + Lé —5(8,22 + 56z — 31)H§
8 4(21562° — 763227 + 4977z 4 256
+- (2442 — 2362 + 571) Ho + ( )
9 27z
16(1302% — 2152% + 1122 — 8) H 32 16
| 16( )i [ AH? — —HOHl] — (122 — 82 — 5) Ho,
9z 3 3 ’
32 8(1242% — 25822 + 159z — 16) 8
+[ 16(22 — H — 5-(62* — 2 — 4) Ho + ( o ) gygng}LM
—5 (42 82+ 13)Gp + (22— 1) [—16H0 + 320 Hy — 32Ho 0.1 + 3243}
2 2 2 8 2 4
+L3, | —8(82° + 162 — 9) Hy + §(92z — 160z + 521) Hy — 37ng1
4(23722° — 71402% + 46112 4 256)  16(542° — 1272 + 71z — 8) H, 16¢;
+ + + (422 4z - 11) [ 2
27z 9z 3
16

—H, 1} (22 — 1) [-16]{3 +32¢Hy — 32Ho 0.1 + 3243}

64 5 2 _ 3
5 3 (2z + 152 5)H0

+ Lg

16 64
~ (722% + 5602 — 2660z + 2975) Hj — 3 (52° — 42 + 2)H. H
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16(14442% — 563222 + 9213z + 4)Hy ~ 32(1982% — 28322 + 140z — 8) H, Hy

452 9z
128

2 2
+—- (2 = 2)(32 = 2)Ho1 Ho + %(1622 — 8z —5)Ho1 Ho — % (42% + 842 — 33) (2 Ho

16(1682% — 25322 4 131z — 8) H? N

16
16(2z — 1)Hp + 3(822 — 9) H

9z
16(z — 1)(622% — 73z + 8) 2 4(26995423 — 82899622 + 567861z — 11744)
9z M 4052
16 8(30802% — 84482 + 5247z + 256) H
+ 5 (144" + 16002 — 14002 + 30452 — 80)9 _ 8(3080= e LE
z

(862 — 15524 + 4028 + 22522 — 202 + 1) | S4H 1 Ho — S Ho, |
+

22
16(762% — 25422 — 329z — 16) H, 8 32
(762 ‘ 216 Hor o O[S HD + 8HH? + = Ho H |

9z 3 3
128 32
3 (7z —142+9)H00_1——(8z —602+15)H001+ 5 (242 — 20z + )H011
64 128 64 256 128

—|—§(82 — 62+ 3)Hilo + (2 + 1) { 3 ——HoH?*, + (3 H§ + 3 “—Ho1)H_1 —7C2H—

256 16 32
— = Ho11] + Loy | (3252 + 44z — 25) H — = (822 — 212 + 89) Ho
16(10062° — 333327 + 2208z + 128)  16(642° — 19822 + 141z — 16)H, { 16
27z 9z Tag| =g
32 64 64, 5 3
—§H0H1} T (2= D4z +5)Hoy — 5 (82" =32 = 3) o + (22— 1) [32H0 — 64¢oHy + 64Hg0.1
128 5 4 ) 32¢3
—64§3] (4 2 1) G+ (22— 1) [16H0 — 96C2 H{ + G4Ho 0, Ho — 128G Ho — =22
64 2 3 16 3 2 2
+64H070,171} +Lu| =5 (142* + 41z — 13)Hy — Z5<72Z + 360z* + 23902 — 2835) H;;
64 o o 8(5242% +294682% — 507972 + 24)Hy  16(282% — 16222 + 1232 — 16) H1 Hy
3 1352 9z
128 32
3 ——(2* =42+ 2)Ho_1Hy — 64(z — 1)(22 + 1)Ho1 Ho + — 3 (3622 + 64z — 23) (2 Hy

+8(44z — 1782 + 143z — 16) H N 4(2598562° — 76316422 + 514989z — 11456)

9z 4052
16(7942% — 315722 + 21142 + 128) H,

2 G
224 3 134527 — 13402 + 4
+ 1 — (722" — 702° + 3452 — 1340z + 0) 57,
(362° + 15521 + 4023 — 4522 + 202 + 1) [%H_lﬂo — %HO,_I] 16(5622 + 413z + 16) Ho,
+ 5 + :
z 9z
8 16 16 128 32
+’}/ |:3H1+ 3H0H1+ 3H01H1} —1—?(2 —102+3)H00_1—§(82 +522’—11)H001
64 64 128 64
—3(222 +32—6)Ho11 + ?(42 —22+1)Hilo + (2 + 1)2[ 3 ——HoH* + (— 3 H}
256 128 256 32
+7H0 ,1)H 1 — 7(2H 1 — ?H07,17,1:| + ?(2422 + 82z — 27)(_,'3

2
122 - 1) [ 16H2 + 96¢ H2 — 64Hy 0.1 Ho + 128¢3Ho + Tﬁ — 64Hy0. 1}]

83



4 16 176
+(22 - 1) {—g o+ ngHg’ + TC?,H(? —|— Cg 0 — 32Hp0,0,0,1

+32g5]

T NFC*S,f')(NF)} (596)

The pure-singlet Wilson coefficient H, ; S reads :

z

QHO 1—=%H 1Hy (Z + 1)
PS 2 370 16,3
Hq72 = CLSCFTF + [?HO + 32H071H0 —32¢2Hy — 32H07071

4z —1)(422 + 7z + 4)

+16Ho 1,1 + 16C3} (z+1) —82(2z — 5)Hj + [ —8(z+ 1)Ho | L3,

3z
16(x —1)(52:° =242 -5) 32 5 5 Qo 8 ..
+ 9 +§(3z — 3z ); §(882 + 99z — 105) Hy
4(z — 1) (422 4 —1)(42% — 262 + 13)H
—i—LZ? $(s+ 1) Ho — (z )( 24+ 72+ ) 16(z )( z 6z + 3) 1
3z 9z
_ 2 3_ 9.2
+(z 1)(42% + 7z +4) [_%Hl B EHOHI} ~16(22° — 32% + 32 +4) Ho,
z 3 3 3z
16(z — 1) (2822 10
+ 8(z+1)H§—§(8z2+15z+3)H0+ (= ( . 20,

16(z — 1) (42% — 26z + 13)

VLo 32Ho2? + (2 + 1) [—16H§ — 16Ho,1 + 16@} - -
8(z —1)(422 + 72 + 4) Hy }
_l’_
3z
32(422 + Tz +4)Hi (2 — 1)  184(z —1 2
+CL§ C%TF ( FAret ) 1(2 )+ 8 (Z ) +i2(42+3)H0
9z 9 9
16, 64 64C 8, )
+(z+1)[ S HE = = Hoa + > } LY+ |5 (287 + 32 + 6) H]
8 4(z —1)(12022 — 289z — 36
8 (42 4 3152 — 108) Hy + 2 (1202 2 = 36)
9 9z
8(= —1)(4=* + 3372 — 32)H, | (2 = 1) (422 + 72 + 4) | ~8HE — 16HH,
9z z

- 6(162 5232 9z +12)Ho +%(14z2—3z—9)@

(24 1) [16H3 + 96Ho1 Ho — 160C2Ho — 32Ho 01 + 96Ho 1.1 — 64{3}] L2

(z41)3 [128 128 128 64 G oy

W Hoy — 220 - 2°H, } - 142 +1 1
+ " 3 1Hoy = —=Ho—11 = —=Hoa - 3 (Z + + ) ~1(z+1)

(362% — 362° — 10692% 4+ 4z — 4) (2 + 1) 32 32
Hy o —iH H}

+ 22 [45 0.1 7 g5 im0

2_10z+1)(z+1) 64 128 128
o104 )+ R T HoH?, — == Ho_1H 1 + —~Ho_ 1 + [-1am]

V4

+128H_ H2 — 64Ho  H2 + [—224}1070,1 - 320H071,1} Ho — 384Ho 00,1
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+480Ho,00,1 + 192Ho,0,1,1 — 224Ho 11,1 + [288HE + 192Ho; |G| (2 + 1)

16
+§(522:2 — 22z + 15) Hg +

4(z —1)(82% — 305z + 20) H
3z
8(62982% — 328592% + 606z + 48) H

32

— E(33z +23)¢3 —

2
T (2882° + 36802 + 15252 — 7695) H
1)(195362% — 1103z + 4056)

4(z —

1352
N 64(z — 1) (22 + 2z + 1) H Hy

135z
8(z — 1)(98622 — 4747z — 292) H,
27z

z

= 32(2 = 1)(62° + 52 +6) = “p

8(z — 1)(32:2 — 209z + 32) HoHy | (2 1)(42% 472+ 4) [%GH? + S2H, |

3z

8(53623

z
— 3272% — 453z — 96) Hy,1

—%(2,22 + 7z —3)HoHo_1 +

+32(3223 + 622 — 21z + 12) HoHy
3z

128
+

9z
7(222 + 2z —9)Hop, 1+ 2562HoHo 0,1

32(202% 4 632% — 122 + 12) Ho o1 N 16(362° — 4522 — 27z + 40) Ho 11
3z 3z
16(422 + 7z +4)Hi(2 — 1)  92(z—1) 16
+L3,| - ( 2 ) -y~ g+ 3)Ho

16
+(z+1)(8Hg + 32Ho,1 — 32@)] — E(m?’ + 11002 — 545z — 3615)(,

32

5 (5627 — 612 — 30) HoGa + (= — 1)|~64Ho,1 H} + 256 Ho 1,1 Ho — 128H3 _,
16(2192% + 51z — 16) (3

— 64(32 — 1)H0<3

+128Ho, 1G] +
3z

+Ly Lf (82° + 92+ 3)Hj — 2(2242

64(z — 1)(282% + z + 10) H,
9z

+64¢oHo — 64Ho 01 + 64@,}

C8(z—1)(62° —z—6)H} 2

+ (822 +152 +3) | T

16
>~ 992+ 81)Hy — —(z — 1)(30z + 23)

9

32 32(, 16
R w Rl

4
Lo -5 (2122% + 2252 + 207) H

2 2
— ~1 — 1548)H
9% + o (882% — 1899z — 1548) Hy
+4(z —1)(5842% + 3592 + T1)HY  4(z — 1)(242” + 65z + 24) HoH{
27z 3z

4(z

—1)(13122% 4 3535z + 699)

12 (742* 4 69z — 60) (5 +

+2—7 (1532z° + 30332% + 13052 — 540
8(z —1)(222% + 53z 4+ 10) HG H, N

272

)<2 + 5 (2040z + 2015z — 2297) H
4(z — 1)(28442% 4 3572z + 753) H,

3z 27z
4 z —1)(9442% + 809z — 370) HoH
+5(z = 1)(827 +97z+44)<2 8z~ 1) 5 ) Hotty
z
+8(4z3 + 4522 + 152 — 12)H3Ho1  8(15482% + 139522 — 648z + 370) Ho 1
3z 27z
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822% + 13522 + 180z + 30) HoHo,1
9z

32 16 32(922 + 62 — 4) HyH,
_E(Z— 1)H1H01 + (42’ +9z+3)[ HO + 3 HO 1} ( s ) 0410,1,1

+4(616z +19172% 4+ 1017z + 120) Ho,0,1 N 64(z +1)(2* — 5z + 1) HoHo 1

1
_2(12,23 +512% + 33z — 8)%}[071 _36(

9z z
8(1882% — 602% + 1412 + 7T2)Ho11  32(142% — 922 — 422 4+ 6) Ho 0,0,
9z 3z
16(3322 + 452 — 8) Ho 01,1 N 16(282° + 212 — 33z — 32) Ho 11,1
3z 3z

16(42% + 72+ 4)Hi(z — 1)

—8(z —1)(4z +3)H3G + = 9 (368z — 1401z — 417) HoGo + L3, 5
z

92(z — 1 6
P e vyt 4 0[Py + 2

8 32 32(s
s 21+ 2|

4(2-— 1)(61z + 12)
3z

8
+13, g,z(8z — 9V HZ + - 3 (882 +91z — 37) H

Az —1)(88:2 + 1352+ 40 Hy (5= 1)(422 + T2+ 4) [SH? + L HoH, |
+ +
3z z
16(42° + 3022 4+ 152 —8) Hoy 16

- 5 -S4 - 242 - 21) G+ (24 1) [—8H§’ — 64Ho1 Hy
z

8
+48C2H0 + 80H070’1 — 32H07171 — 48(3:|] - § (18022 + 1069z + 245) <3

16 z—1)(422 +Tz+4)1 2 16 8
—— (42 — 96z + 27) HoGs + ( ) ) [—fo — —HyH} — ~H2H?
9 z 9 9 3
16 8 64 16
+—Ho1Hi — -H{H, — —Ho 1,1 H; —-“*C317i +—[ HoHy — f{%}éé}
3 3 3 3 3
64 2 3 2 2 2
+Ly —3(8,2 +3z+3)Hy + §(568z — 1071z + 585) Hy
16 8(z — 1)(3642* — 119z + 184) H1 Hy

100322 — 15272 — 291) H,
+57 (10032 i )Ho + 9z

4(z —1)(3082% + 71z + 92) H}

64
—3(10,22 +12z 4+ 3)Ho.1 Ho + 32(22 — 1)(4z + 5)(Ho +

9z

4(z —1)(11282% 4 16552 + 180
Gl e ) —16(122° + 922 + 72 — )<3

16(z —1)(82322 — 1088z — 59)Hy  16(682% — 752% — 1592 — 92) Hy
_l’_ —

272 9z

(z—1)(422+7z+4)1 8 . 16 5 32

§ : T R

16(282% + 5722 + 92 — 8) Ho 1,1
3z

8 22
—§(7622 — 1112 +207) G + (2 + 1) [gHg — 112¢HG + (160Ho0,1 + 64Ho,1,1) Ho

32
+3 (162° + 30z + 27) Ho,1 —

+224¢3Hy — 32H§ | +

576¢2
5<2 — 256H,0,01 +64Ho0,1,1 + 32Ho,1,1,1}

(24 1) [16H0,1H3 i [32[10,1,1 _ 96H0,0,1] H2 — 80¢2Hy + [256H0,070,1 — 96H 011
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+64H0,1,1,1} Ho —64Hy1Ho1,1 —272H,0,0,0,1 + 64Ho,0,0,1,1 — 64Ho,0,1,0,1 + 288H0,0,1,1,1
368
3
32(z —1)(422 + 7z + 4)
272

sLydsty

20
+192H01011+32H01111+C2[ HE — 32Ho 1 Ho + 128Hp 1 + 16Hg 1,1 —

r32 16
+ _gHo, 3 Ho} (3 + 240(5}

64 (
+ CpT? [g(z Y1) Hy — }Lg

64

4 32(z — 1)(1022 + 332 — 2
+——(z+1)H§+%(4z2—11z—8)H0+ (- (105" + 332 - 2)

9z

2
Lo

256, 26 CH) (241 4 2
+ (9 07 1 9 1 0)(Z ) 67 0( +1)—37(12Z2—592—29)H02
z 3 9
32(z —1)(422 + 7z + 4) V12 64(z —1)(3042% + 811z + 124)
92 M 81z
256(32% + 1) (o 64(z — 1)(382% + 47z + 20)
JE _|_ LM _

64
‘1‘(?(2 + 1)H0 —

Lo 6022 — 1552 — 233) Hy —
27

9z 27z

+%(2z2 + 11z +8) Ho +

64(z —1)(422 + 7Tz + 4) Hy
9z

—i—(z—i—l)[ = — - Hoa|| [ Lo

128¢, 128 ]
3

N 128(z —1)(422 + 72 +4) 256
27z 9

32
(z+ 1)H0] L3 - o> (752% + 1002 + 64) H3

16(z — 1)(222% 4 29z + 22) H} N [32@ —1)(1422% + 103z + 34)
9z 27z

64(z — 1)(4612% — 460z + 740)

L%, —
M 2432z

—%(4z2 + 262 + 11) Hy

64 G 32 C3
—?7(142 — 77z — 20)— - 2—7(1482 +2792° + 1112 — 16)

( 32(z — 1)(162% — 161z — 254) H;
T3 81z
82(x — 1)(742% — 432 + 20) HoH, (2 = D)(42% + 72+ 4) | S0} + W HoHE — 2H3 M,
+ +
27z z
64(702% — 192% 4+ 104z — 10)Ho1  64(22° + 2% — 22 + 4) HoHo,1
272 9z
64(102% + 1622 + z +4)Hoo1  128(32% 4+ 1222 + 122 4+ 1) H 11
+ +
9z 9z
16 8 64 32
4{&?+wz+$[ﬂﬂb+ Cﬂ%] @+1ﬂ—§0+-SEMHO 2

128 64 1216 64 256
+[ 3 ——Hoo,1 — 3H011]H0+7C3H0+32C2+ 3 —Hoo1,1 — 3 H0,1,1,1}

2 12 4 2
56§QZ - 2—78(14z + 127z + 64)Ho + (2 + )[_%HO & 8Hg

78422 — AT3z + 463) Ho —

+ Ly

256 256 256 128 128 64(z — 1)(6162% + 667z + 94
—i—?Ho 1Ho — C2H0 - THOO 1+ ?Ho,m + 3<3] + ( I P )

+128(z —1)(42% — 262 + 13) H; . (z—1)(42% + 7z + 4) [—%Hf 28y Hl]
272 P
128(22% — 32% + 32 + 4)H0,1] ”
9z
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32(z — 1)(42% 4 7z + 4)

L3
272

64
5(2’ + 1)H0 —

_'_

64 64
—3 =+ 1)H + 5(4,22 — 11z — 8)Ho +

32(z — 1)(102% + 33z — 2) ] 12
9z

(238Ho—1 — B°H_1Ho)(z + 1)3 N [64 64 64C3
3
32 16(z — 1) (422 + 7z + 4)Hf  64(z — 1)(1942? + 683z + 68)

5 (122* — 59z — 29) Hj + o S
G2

64 64 32(z — 1) (3822 + 47z + 20) Hy
5 — (2% + 2322 + 82 + 4); - ﬁ(79z — 88z — 190)Hy — 5
32(z —1)(42* + 7z +4)

27z

+
z

+%(2z2 + 112 +8)Ho1 | Lo + 2—?(&22 + 152 4+ 3)Hj +

64 32 64(z — 1)(11562% — 203z + 328)
- 1)Hy | L3, — = (5622 21)HZ —

g (2 DHo o7 (30" 4332+ 21) 2432

16 s

G2 32
—5- (2= 1) (742* — 432 + 20)= — ﬁ(loozB +1832% 4 332 — 4)=

(2 —1)(2822 + 2 + 10) [128H0H1 fHo,l}
(800z — 57z + 111)Hy +
81 z
 128(22° +62% + 32 + 2) HoHo, N 64(122% + 2727 + 92 + 4) Ho o1
9z 9z
(2 = 1)(422 + 72 +4) | -2 H B} - $H1G|
z

2 2 32 — D422+ 72+ 4)H
%@—1)(%—5)—%(4,2 — 72— 13) Hy (=~ 1)( 29; 2+ H

2
—i—%(GzQ +4z — 5)Hola +

+12,

8 4 64 128
+ (2 4+ 1) [~ Hif + = Ho H} — == Hoo.1 Ho

32 64 64C2}
3

+(z+1)[3ﬂo - Hoa + 32

832 32
7C3H0—ﬁ+ [3H01

3 4z* — 72 — 13)H}

CHe] + Ly

3 9 (
64 128(z — 1)(2522 + 942 4+ 34)  32(z — 1) (742 — 432 4 20) H,
27( 81z * 27z

(Z — 1)(422 + Tz + 4) [%Hf — %HOHI} 64(223 + 22 — 9, +4)H0’1

z 9z

[ 64 128 128 128

+—— (2" + 22— 58)Hy +

_l’_

64
+§(6z2+4z—5)@+(z+1) ——H} + ——Hy,Hy — = CHo = —=Hoo,

9 3 ’ 3

64
—fH07171 + 6443} + CpC ATy

2 4
3 —g4e - 17)Hy — 5 (3622 + 472 + 36) H;;

8(z —1)(12222 — 192 + 113) H  Hj
9z

+57 —(21322% — 6812 + 855) H +

_ 8(192 + 192 + 8) Ho 1 H§
3z

16(z — 1)(1922 + 162 + 10)H2H, 16
_16(=—1)(192 2+ 10)Hj L = (382 - )¢2Ho+9(13z — 2152 — )C5

8 16
—32(22 — 1)Ho 1 HE — 5(102 — 17 HE — 3(142 — 13)(3H;

9z

88



4(5420423 + 933922 + 170822 + 2624)Hy 4
_ (5420457 + 93302 + 17082z  2624) - 5 (474" + 1217 +295z+80)<2

81z
32(z — 1)(7692% — 62z + 337) H1Hy ~ 32(192% — 242% — 6z 4 10) Ho,_1 Ho
27z 9z
16(1823 + 12722 + 62 + 51) Ho1 Ho ~ 64(102 + 2z + 4) Ho 0,1 H
+ ( 35 ) 01770 + ( 35 ) 0:0,1770 + 64(52 — 2)H0707071H0
8(z — 1)(2z + 1)(14z + 1) H} 4(z —1)(3282% + 313z + 67) H}
_'_
27z 27z
4(z —1)(7551622 — 7654z + 21765) 8
LA ) & 57 (18412° —17192° + 1230z — 515) > 2
81z 27
L8 8
+1: —(202% + 34027 — 1372 + 152) §(768z + 115827 + 687z + 76) s

4(z —1)(250022 + 2755z + 1771 4
Gl 2812 - )1+9( 1)(1542% + 163z + 46) 2

(2 + 1) (1822 — 122z + 47) [g’—?H_lHo _ ﬁHO,_l}

Cz

+

z
8(29642% — 33932% 4 1368z — 1348) Ho1 ~ 32(192% — 512% — 62 + 10) Ho,—1
+ +
27z 9z
16(23023 + 6212% + 1682 + 193) Ho 0,1 N 8(562% — 1052% — 66z — 40) Ho 1,1
9z 9z
16(212% — 152 + 8) Ho00,1  16(202% + 182% — 152 — 20) Ho 01,1
z 3z

32(z —1)(2+2)(22 + 1)Ho1,1,1

16
- 3 == —128(42 — 1)Ho 0,001 + Ly - (22— 1)H}
z

+16(8z2 +1lz+4)Hy 8(z—1)(442* —2+44) 16(z — 1) (42> + T2 +4)H;
9z 9z 9z
(z+ 1)(192* — 162 + 10) [ 32

z

+(z+1) [7}[0 | — }] - %(232 +14)Ho1G2 +

16 64 64
+(+ 9 Hf + jHo )H - *CzH 1- EHO -1 71} + L}

16(82% + 11z +4)Hy  8(z —1)(442% — z +44)  16(z — 1)(42® + Tz +4) H,
- + +
9z 9z 9z

32 32
He D[ - o]

16
—?(22 —1)H?

8 16
+ 3432+ 37)GaGs + L3 5 (42— 3)H

32(10123 — 5322 + 82z + 13) H, 8(z — 1)(1812%2 — 4132 + 901
32 )Ho —32(22 + 1) Ho + (2= 1)( )

9z 27z
16( — 1)(622° 7= + 44 Hy | (2 —1)(42% + 72 + 4) [—%"‘Hf - %Hofh}
9z z
(Z + 1)(422 — Tz + 4) [%H_lHO — %HO,—11|

+ +16(22 — 1) Hoy + (2 — 1) [64H0H0,_1

z

224 16
~128Ho0,1| — 96Hoo + (2 + 1) [THg +64H 1 Ho + 64Ho,,1| + < (82 =62 = 3)Gy

8(2722% +1032? 4 139z + 40) Hy

12
M 9z

+32(2 — 2)Cs

8
5 (162 — 17)HE +
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N 16(z — 1)(42% + 72+ 4)H1Hy  8(z — 1)(18642% — 4852 + 694)

3z 27z

16 8(z —1)(1042% + 1192 + 32)H
— (45" 41722 +112+4)9— (= 1 e LE
yA

(2 + 1)(42% = 72 + 4) [2Ho - BH 1 Hy| 39
+ ?(102 + 7)H0’1 + (Z + 1) |:32H070’1

+
z

32
—32H0H071] +(z—1) [—gﬂo — 64Hy_1Ho — 32 Ho + 128H00_1] —64(22 — 1)4]
(z+1)(422 =Tz +4) 32, 8 32 ) 8 32
HyH? [—7H °“H, _ }H_ [—7 3 Hy
+ 2 [9 o=t [Tyt o[ H 9°+(3 0,~1
32 64 32 64 8
_EHO 1) Ho + 3 —Hy 11— 3 —Hppo, 1+ ?HO,O,l}H—l —16¢3H_1 + gHgHO 1
32 32 16 32 64 32
H[——H__ 2 Hy 11— —Hpo1+ 22 H, _}——H___——H_
+Hy 30,1,1+30,1,1 3001-|-30,1,1 3 110,-1,-1,-1 = 5 Ho,-1,0.1

32 64 16 64 16
+— 5 Hpp,—1,-1— §H00—11+ 5 —Hoppp0,-1— 3 —Hopo1,-1+ [3 H?, +8HoH_; —8H0—1}C2]

4 8 4
+Lq|-5(122 - 11)Hy — 3 (412 + 34)HE + §(150822 — 1040z + 1297) H}

2(z+1)(422 =52 +4)H_1H?  4(z — 1)(5622 4+ 1252 + 56) H{ H?
_ UG+ -5+ ) HaHy | 4(z —1)(562 z +56) H, 0 | 8(107 — 3)CoH2
z 3z
C2

16(46623 + 196122 + 4007z + 284)Hy 8
_ 164662 e JHo _ S (402 — 0357 — 212~ 16) 2
z

320G (7622 + 192 + 31)H1Hy  32(22% 4 327 + 242 — 22)H07,1H0
9z 3z
8(312% — 19z — 8) Ho 1 Hy

z

+ 32(112’ - 7)H0707_1H0 + 32(72’ + 13)H0,()71H0

4(z —1)(28622 + 252 + 106) HZ 8
( ) e ) 1+5(41z+35)¢§

G2

+32(14z + 15)(3Ho +

8(z — 1)(3335z2 + 2808z +—4604)
+ 27z

16
—3(7623 +352% + 14z —

— %(84623 — 3712 + 9012 — 264) >

G

)C?) Hl

+16(z 4+ 1)(82% — 5z + 8)

8(z — 1)(96822 + 1301z + 2210)H; 64
8= = ) S ()2 1124 5)
z

(2= 1)(42* + 72 +4) [%H? + %HoHﬂ L (2 1)(1322 382 + 118) [32
z z 9
32 8(5422° + 3012% + 853z + 332) Ho,1  16(442% + 32% + 872 — 52) Ho 0,1
——Hy —1] +
9 9z 3z
16(82° — 152% + 33z — 4) Ho 0,1 N (z4+1)(z2—2+1)
3z z

16
+128H0’1’_1j| + ?(822 — 192+ 14)H071’1 — 384ZH0’0’07_1 — 128(22 + 3>H0’070,1

@y

_l’_

H_,H,

[—128H_1H0’1 + 128H07_171

—32(z — 5)Hoo11 + (2 — 1) [—112H0,_1H§ —64Hy 11 Hy+32H2_, —128Hy 1,1

+96H0,_1C2} + (Z + 1) [48H0H31 - 96H07_1H_1 — 136H3H()71 + 96H[)7_17_1 — 160H()H0,171

4 8
—160Ho1.11 + 192H071(2} + Lar |5 (4= = 5) Hg — (352 — 46)H}
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4 32(z+1)(22 -2+ 1)H_1H?
— 5 (60622 — 3462 + 377) HF + DI - JH-1Ho

Az —1)(82% + 17z 4+ 8) H1 H} N 16(37292% 4 209322 + 2330z + 224) Hy

z 27z
N 16(z — 1)(20322 + 47z + 140) Hy Hy N 16(423 — 1322 + 3z — 4)Ho,—1 H
9z z
8(162° — 412% — 772 — 40) Ho .1 Hy
+ — 32(32’ + 1)H0,07_1H0 — 32(112 + 5)H070,1H0

3z
4(z — 1)(202° + 212 + 2) HY
3z

8
+§(822 — 132 + 59) o Hy — 32(162 + 9)(3Ho —

8(z — 1)(115422% + 399z + 3892) 8
(== D(115422 : ) _ 5 (1325 4 31327 — 4732 + 168) 2
V4

8
75(2092 + 87)¢3 —

27z
16 8(z — 1)(2102% — 559z — 186) H
205028 7822 332 4g) S - (= 1 )
3 z 9z
LG 1)(12522 — 202 +62) |2 Ho1 — 2H_1Ho|  8(2742% — 20522 + 6592 — 200) Ho,
z 9z

(Z + 1)(422 —Tz+ 4) [%H@Hzl — %H07_1H_1 + %HO,—l,—l}
+

z

32(z —2)(622 — 2+ 1)Hop,—1  32(42% — 112% — 172 — 14) Ho 0,1

z a 3z
(2 +1)(22% + 2 + 2) [SLH_1 Hoy — S Ho 13 — % Hoa, |

z

16(82° + 2322 4+ 52 — 8) Ho 11

3z
(z—1)(422 4+ 72+ 4)

z

+(z—1) {321{0,,1}13 +128Hy 11 Ho — 64HZ _, + (8HZ + 64H0,,1)g2}

_|_

+ 96(Z + 3)H0,070’71 + 32(232 + 5)H070,071

_|_

8 32 16
[ng’ + 8H H? — §H0,1H1 + ?CZHl}

+(Z + 1) [56H0,1Hg — 96H07171H0 + 32Hg}1 + 32H()707171 — 32H071,171

(z—1)(42> + 7z + 4)

2 4
—+ [—96H_1 — 32H0’1:| C2:| [7Hf + 5 (%le

9 3

80 16 80 16 16
+|5 Hoou + 5 Howt | Hy = -G Hy — 5 HE y + Ho |~ HY — 16Ho 1 H)
80 8

H, ] [7H2—7HH} } —1[—H5——H_H3 [2H B
+3 011+3 h 301C2 + (2 )150 5 Ho-1 o+ |32Hp0,—1

~32Ho, 1,1 | H} + [32H3 _y + 128Ho, 11,1 — 64Ho, 1,01 — 96Ho00,1 | Ho
+Ho,—1 [—128H0,71,71 — 64Hp,—1 + 128H0,0,1} + 256 Ho,~1,0,-1,-1 + 512Ho0,—1,-1,-1
+64Ho,0,—1,0,—1 — 128Ho,0,—1,0,1 + 192Ho,0,0,—1,—1 — 384Ho,0,0,-1,1 + 128Ho,0,00,-1
—384Hp0,0,1,-1 — 128Ho,0,1,0,-1 + [8H8 +48Hy,—1Ho + 64Ho,—1,-1 — 96H0,0,—1}C2

byt

—160Ho 1Ho,01 + 864Hp 0,0,1,1 + 288Hp,0,1,0,1 — 128 Hp0,1,1,1 — 32Ho,1,0,1,1 — 32Hp 1,111

sdhs sty

—96H) 4(3} +(z+1) {—16H0 V1 HE + [48H0 1 — 128Hg 0,11 + 64Ho 1,1 1]H0
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+ [16H0H0,1 —16Hp0,1 — 16Ho,1,1}§2 + 71{0,1(3} +80(7z — 3)(5]
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PS, ~PS,
+agy® + 5> (Np + 1)} . (597)

The Wilson coefficient H, 5‘72 is given by :
H>y=

asTF{—’yggLQ — 4(82% = 82+ 1) + 90, | Ho + H | + fyggLM}

4072 40
§7quM - qugLQLM -

4Hy 4H 16
0 Ot
S

Ve — (82> =8z +1)

L
3 M

—|—a§ {TI%

16
+CaTr | 5 (32 + 1)H§ — 22(57z — 92)Hg + 4(82% + 62 + 3) H_ Hj — 4(42* — 62 + 3) H  H}

( 992 68Z3Z 32 6) 0 *8(422+62+3)H0,71H0

2(1072% — 962% + 9z — 8) H}
3z

%(144522 — 747z — 219) Hy —

+8(14z + 5)Ho,1 Ho + 16(22* — 82 — 1) o Hp —

. [4@ —1)(312% + 7z + 4) 43923 — 13022 — 233z — 40)

9z

2(
0 2

4 4(74923 — 64522 — 84z + 52) H
+§(21923—204z2+12z—8)9_ (7492 2 2 ) Hy

z 9z
4(z—1)(3122+ 72+ 4 1323+ 322 - 92— 2) 16
3z z 3
16 4(202% — 482% + 152 + 16) Hy 1
— Ho 1| - ( 2 ) by [ AHOHE — AHy o, | + 22 [ ~16Ho H,

+32Ho_H_ — 32H0,,1,,1} +24(22 + 1)Hoo 1 — 8(182 + 5)Hoo1 + (22% + 22 + 1) [16H,1H071
~16Ho, 1,1 — 16Ho,1,-1] = 32(2 = 3)zHo 11 — 16(32% + 22+ 1) H1Go + 16(2 — 1)2Hi Gy

8(2182% — 2252% + 18z — 20)
9z

8
8(2z + 1)H§ — + (442% + 24z + 3) Ho — 270, HY +

L
+Ly 3

+32(z — 1)zH; + (22* + 22 + 1) [16H,1H0 — 16H0,,1] +322(| + Lo | —16(3z + 1)H

4(4072% — 2762* — 165z + 52) N 8(672% — 6022 + 3z — 4) H,

82(25z — 24)H,
+82(252 ) Ho + 9z 3z

+ Y |28

_4H0H1} b (2224201 1) [16H0,_1 - 16H_1H0} — 16(42 + 1) Ho 1 — 32(z — 2)zg2]

+8(62° + 22+ 5)(s | + CrTr | [2(4z — 1) — 4(42° — 22 4+ 1) Ho + 2789H1] L3
+|8(42% — 22 + 1) H§ + 8(102° — 62 + 1) Ho + 4(42* — 172 +9) + 4(22 — 1)(10z — 7)H;
o, | —4HT — 8HoHy | +8(22 — 1)Ho1 + | —4(4z — 1) + 8(42° — 22 + 1) Hy — 440, H1 | L

—8(82" —62+3)C2| Lo — %(7%3 +1952% — 10z + 15) Hj — 2(422* — 442 + 11) H}
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4(2462° + 512% — 2262z + 4)

12
Mt 15z
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8(2522% — 5122 + 892 + 2) H
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z
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2

—8(132% — 14z + 6) HoHy + .
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—8(102° — 6z + 1) Hy — 4(42* — 172 + 9) — 4(22 — 1)(10z — 7)H1 + 7, [4H12 + 8H0H1}

—8(22 — 1)Ho,1 +8(82% — 62+ 3)Ga | + (= + 1)2[~32HoH?, + [16HF + 64Ho, 1| H

}

8
832G Hoy = 64Ho 1] + (422 = 22 +1) [16H1Go — S Hi | +8(2022 +22 +7)¢y

16 16 16Hy, 16H,7 64 1674C3

3 3 073 0 2 0 0 1 2 2

+(IS {TF 79 qugLM — gqugLQLM + |:’qu [T 9 i| - 5(82 — 82 + 1)i| LM — %
2 8 4 16 2 3 8 2 2
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16(11282% — 11472 + 1462 — 80) H1 Hy
27z

8
+51 (163032% — 4390z + 2000) Ho +

32(2323 + 9922 4+ 152+ 8)Hy1Hy 128 8
| 32(2827 49927 + 152 + 8) Ho, Ho — =5 (62+ 1) Hop 1 Ho + ¢ (2722% + 360z + 3) GaHo

9z 3
64 16 5 o5 [112(z2—1)(3122+T724+4) 56
224 8 4(303352% — 3679822 4 17367z — 13244)
—Z—(4z+ 1)Hy| + ——(2062* — 14 Hf -
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2 4 1
—?—5(7% +2)¢G — §(77623 — 16282* + 59z — 128) G _ £ (12552% + 1502* + 1082 — 28)9
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81z 27z
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27z

32 8
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+ ( 92 ) 001 _ 52(52’ — 1)H07171 + 5(222 + 1)H07[)7071

160
—7(522 — 524+ 1)Hi( + L,

8(26122% — 25142% — 332 — 200)  16(1352% — 12822+ 132 —4)Hy 1 20,
+ + by |- S H
27z 9z 9L 3

16
16Hg — > (1272% + 232z + 25) Hy

93



8 32 64
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27z
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+L _3(82 +1)HZ + 3(4922 — 1362 — 13)Hy +
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(872 22+ 13z — 4) L [—fo—
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3 8 64
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3
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3 0
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4 2
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256 128
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4 64 128
3 32 + 4z + 2)H0 1Hy+ — 3 (22 + 2z + 2)H071H0 + T(z — 5)Z<2H0

6(z—1) 312 +7z+4 32
[ )+—(4z—|—1)Ho+

8 2
9z 3 SPquHl] Lir

| 8(2565727 — 2355622 — 960z — 412) 32
: e 2o 412) + 2°(1052% — 18422 + 32 - 4) ¢
z z

32(1032:" — 96422 + 652 —20)Hy (872 — 8022 + 132 — 4) |~ 0 H? — 2 Ho |
27z z

) (1723 4+ 722 — 42 = 2) [ S H - Ho — S Ho 1| 6a(923 — 5922 — 52 4+ 2) Ho,
z 9z
8 16 32 32 64 64
CH + 2 HyH? — 22 H,y 1H1] + (22 + 1)[ HoH?, — ZHo 1 H_1 + - Hy 4 _1}
9 3 30 3 3 3
64

4 4 4
+%(Z2+42+2)H00_1 —%(Z2—2Z+2)H001—|— (2Z2—|-2Z—|- )[63 H_1H01 — fHo_ll

3
64 128 32 32
—§H0?17,1:| —?(32 —5Z+1)H011—?(4Z +2Z—|—1)H Q—E( 2—1)H1C2

0|

32(82° — 1427 + 11z — 8)
3z

32 32
Lo |~ (42 +3)HE + 3(101z2 — 82+ 13)Ho —

32(472% — 402% — 7z — 4) Hy 8 16 2 64
+ - + oy |5 HE = T HOHL| + (227 + 22 + 1) [ Ho,
32

3

64 64 128
—7H_1H0] — (2 + DHop = —=(2 = 226 | +

3 (622 — 222+ 3)(3

2
(32 +22+1)H_1H}

4 2
+Ly —%(2—2)Hg—%(54z2+102+5)H02+ 3 (

32 16
— (2= 1)*HHf — E(lﬁ&)% + 1744z — 269) Hy —
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3
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64 64 128
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64(5z° — 422 —z — 1) HY N 8(208632% — 206162* + 159z — 172)
9z 81z
G 16(4762% — 54822 4 253z — 144) H,
) 27z
(9,2«3 — 22— 142 = 2) [SUH_y Ho — $HHy,

32
3 (1142° — 202% + 92 —

16 8
ﬂgg[ 3 HoHY - §Hﬂ + 2
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z
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z
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+ 16(11123 il 144Z;+ 212+ 8)H0’0’1 — ?Z(&’)z —4)Ho11 — %(222 — 2z — 5)H1C2
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95



32 32 64 64 32
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_THO —1}1‘1—1 + C2H—1 + 5 —HoHp,—1 +64Hy 1 + 7Ho 11— §H0 0 —1}
8 64 1216 4
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+ +
z z
32(182% — 11522 — 10z +4)Ho1 o 18 16 32 32
= : SHY + 2 HoHE = =2 Ho i | + (22 + 1) | 2 HoH?
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+
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z

_l’_

—192(2% + 52 +2) Ho 1 Ho 1

_'_

_l’_

z

(9623 + 822% 4 5z + 8) [%131_1131015{0,_1 — %6]{0,—1,0,1} 4
i + (4 = 1)L HY — 64Hy Ho,1,01]

(72% + 5827 + 52+ 8) [ Hoo,-1,-1 — Y H_1Hoo 1] . 8(1682% + 11822 + 52 + 8) o,

z 3z

16(20323 — 40822 + 692 — 16) Hy.0.0.1 9023 4+ 7622 + 52 + 8) 132 32
+ ( ) oo, + ( ) [7H71H0,0,1 - EHO,O,fl,l

_l’_

+

3z z 3

32 8(93223 — 26622 + 31z — 56) H,
—EHO,U,l,fl} - ( . JHoou +2(2+1) [ — 64Ho H?,

+ |:192H0,1 + 128H0’,171 + 128H071’,1:| H |- 192H07,171 — 192H0,17,1 — 128H07,17,171

3 1022 — —8\H,
8(30: v: 3Z7z 8)Hor + (2 —2+1) [%Ho,—ng’

—128Ho,~1,1,-1 — 128H0,1,—17—1] -

—64H&71H@ + H07_1 {2561{07_17_1 + 128H0707_1] — 512H07_1707_1’_1 — 1024H0707_17_1’_1
—128H0707,1707,1} — 32 (222 — 22z + 7) H(),Q’o,,l’,l — 32(542‘ — 1)H070,07071
+(Z2 — 5z + 2) |:64H0H0,070,_1 + 256H0,070,_1,1 + 256H070,071,_1] + 64(1322 + 83z + 32) HO,O,O,LI

+(22’2 — 14z + 5) [—32H07_1H07071 +32Ho0,-1,01 — 32H0,0,0,0,-1 + 32H0707170,_1]
+64(52% + 292 + 11) Hoo,1,01 — 128(122% — 82 + 7) Ho0,1,1,1 — 64(92% — Tz 4+ 5) Ho 1,011

IR ]

—64(22 +z+ 1)H[) 1111+ (622 — 10z + 7) (24H0707,1 — 16H07,1,,1)C2

shytyty

16
—8(22% + 462 + T) Hop,1¢2 — 16(302* — 222 + 17) Ho11C2 + Ly, 5 82— 1)H;

8(182° —1522" — 112 — 8)Ho  4(» — 1)(18832° — 972 +272)  8(1462° — 1182% — 2 — 16) H;

9z 27z 9z

16
—?(82 —-1)H

8 8 32 64
+79, [—HIQ + —HOHl} + ==(22% + 62 + 3)Ho 1 — §(4z +1)¢

L3
3 3 3 tLo
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+8(18z3 —152z% — 11z — 8) Hy N 4(z —1)(18832% — 97z + 272) N 8(1462% — 1182% — z — 16) H,

9z 27z 9z
o7 8,5 8 32, 4 64 ) )
gy |5 HE = SHoH: | = < (227 + 62 + 8) o + — (42 + 1)Ca| + (622 — 22+ 5) [16H Ho_1 -1

160
~24HoHo,-1Ga| + 32(42% — 82+ 5) Ho1Gs + —- (227 + 62+ 3) HoaGs

8 16 4
+3(2782 4 83)CaCs + Ly ~ (162~ 3)Hp — 5(5422 — 4362 — 23) H}

4(51832% — 35122% + 1009z + 104) Hy ~ 8(2802° — 2382% 4 52 — 24) H1 H
9z 3z
—16(62% — 102 + 7) Ho,—1 Ho + 16(22” + 22z + 7) Ho 1 Hy — 32(14z + 3) (o Ho
4(3522% — 31022 + 17z — 24) H}  2(6639z% — 73182% — 509z + 1260)

3z 9z
4(45497° — 42042 1592 — 168) Iy | (1462° + 1182 — = + 16) | §H_1 Ho — §Ho,1
9z z
8(282° +2722% 4 23z — 8) H
Ll JHor 16(622 — 262 + 11) Hoo 1 + 16(22% — 62 — 5) Hy o1

3z
+64 (2% + 52+ 2) Ho1,1 + %6(126,22 — 1962 — 9) (o + (22% + 22 + 1) [—32H0H31

-+ [24H02 + 64H0’_1 + 32H071} H_ 1 —64¢:H_1 — 64H07_17_1 — 32H07_171
—32H0,17,1} +72 [41{13 +12HoH? + 6H2H; — 16g2H1] +32(z — 3)@*3]

8(13352° + 71022 + 266z + 40) Hy
9z

32

16
+13, 5 (42— DHS + §(9z2 +2z—3)HS +

16(z — 1)(1922 4 72 + 4) H H
26 = 1) ; JIHy 16(62% — 102 + 7) Ho 1 Ho — 16(22% + 62 + 3) Ho1 Hy
z
4(1322% — 11822 + 52 — 8) H  8(269523 — 266122 + 192z — 244)

3z 9z

16 8(6172% — 60422 — 702 — 28) H

—5(44234—8322—32%—4)9— ( i 29 i ) !
z z

(1462 + 11822 — =+ 16) | § Ho,—1 — $H-1 Ho |

*64(2 - 1)C2H0 —

16
+ + 32(252 + 36)H0’1

z
—16(62% — 262 + 11) Ho 1 + 32(42 + 1)Ho 11 + (22% + 22 + 1) [32H0H31 + [_241{3

—G4Ho, 1 — 32Hoa | H_y + 64CH 1 + 64Ho, 1,y + 32Ho, 1,1 + 16Ho0 + 32Ho, 1

, 64
+40, [4Hf _2HZH, - 8§2H1} —32(172 — 2)G3 | + (222 + 22 + 1) [—16H0Hi1 + [gﬂg
64 ; 8
+64H07,1 + ?H(]’l] H?, + [*gHO + [32[{071 — 64H07,1} Hy — 192H07,17,1 — 64H07,171
376 4
—96Ho,0,1 — 64Ho,, 1| H2, - S GH . + [—gﬂé + [~16H0, 1 — 3200, | H}

+ 128H0,_17_1 — 64H07_171 + 96H0707_1 + 64H07071 — 64H0717_1 — 64H07171} Hy
+384Hp,—1,-1,-1 + 128 Ho,—1,-11 + 128Ho, 1,01 + 128Hp, 11,1 + 192Hp 1,1 — 160H0,0,0,—1
—32H0,070’1 + 192H070,17,1 + 128H0707171 + 128H0’17,17,1:| H_ 1+ Hg [32H0’,1’1 + 32H0’1’,11|
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+Ho [64H0,—1,—1,1 +64Ho,—1,1,—1 + 64Ho, 1,11 — 96Ho,0,—1,—1 — 64Ho0,—1,1 — 64Ho,0,1,-1

+64Ho,1,-1,-1 +64Ho,1,-11 + 64H0,1,1,71} —384Hp,—1,-1,-1,-1
—128Hg —1,—1,—11 — 128Hp 1, 1,01 — 128Hy 1, —1,1,—1 — 128Hp _10,—11 — 128 Hy _1,0,1,—1
—64Hy 1,011 — 128Hp —11,-1,—1 — 192Hp0,—1,—1,1 — 192Hp0,—1,1,—1

—128Ho,0,-1,1,1 — 192Ho,0,1,—1,-1 — 128Hog0,1,-1,1 — 128 Hp0,1,1,—1 — 128 Hp1,-1,-1,-1
160
+ [—THEI +A0H H? | + [36H§ —16Hy, 1 + 96H0,1} H_y —96Hy 1, — 96H0,1,,1} G
1 2
2 0 5
+[160H2, — 64H_1Ho|Ga) + 8, [~ HT — %

5
+A6G3 Hy + SHE o,y Hy + [20H3 | — 16Ho,00,1 + 24Ho,0,,1| Hy + Ho [ng + 24Hy H?

8
+ {—SH()?OJ - 56H071,1} Hl} — 40H071H071,1 + [_gH:ls + 2H0H12 + Hng — 32H071H1:| CQ

Hngz + [—44H07071 - 4H0,1,1] fII2

52 40
+[§H12 + §H0H1}C3} + Ly

4(1362° + 1602* + 59z + 24) H 1 Hjy
3z

4(182° + 592% — 58z — 8) H Hj

4
(192 — 5)H +

4 2
—§(5422 + 40z — 37)H§ — 5 (43032 + 2162 + 1303) Hj — 3
z

40(z — 1)(312% 4+ 7z + 4) HY Ho

+16(2* + 82 — 1) Ho 1 H§ + 4(362* — 22 + 23) Ho 1 H§ + =

8(309722% + 134092% 4 3023z + 448) H
+4(2422 — 222 — 1)GHE + (30072 227 2 48) Ho
z
4(z — 1)(15832% — 5z + 192) H1Hy ~ 8(1282% — 34622 — 52 — 24) Ho,—1 Ho
+ +
3z 3z
8(40z* — 3292% — 86z — 24) Hy,1 Hy
+
3z
—32(32% 4+ 16z + 3) Ho0,—1Ho — 32(z + 1) (132 + 7) Ho 0,1 Ho
—32(122° + 82 + 11) Ho 1,1 Ho + 8(302% — 312 + 13) (o Hy — 96(222 + 3)(3Ho
2(20232° — 203227 — 247z — 84) H
9z
2 2 2 2 4 2 2
+32(32° — 62+ 4)Hy _; +64(32" — 2+ 2)Hp, — S(112z + 1758z + 245) (5

4(29056023 — 2055272 + 31944z — 24160) 4
4 : - : ) _ 5 (13332 + 286022 — 7622 + 336)%

— 64(52% — 4z 4+ 5) Ho,—1,—1 Hp

—%(103z2 — 94z +2)H} —

) G3 4(98842° — 134092% + 3625z + 492) H;
z 27z

3 2 32 32
9 (54123 + 47622 — 502 + 62) | 2 Ho, 1 — 2 H_1 Hy|
—5(54,23 — 762° + 41z — 8)9H1 + ’ ’
z

32
+3 (1802° — 3432% — 14z — 24

z

4(34162° — 38162% + 1353z — 416) Ho,1  16(402° — 2622 — 17z — 8) H1 Ho,1
9z 3z

(17623 + 11222 — 37z + 16) [gﬂoﬂzl ~H,  H o+ g—ﬁﬂm_l,_l}

+
z

8(3922% — 53222 + 49z — 24)Hop,—1  8(1522% — 62422 — 752 — 40) Ho 0,1

3z 3z

(Z + 1)(522 +4z + 2) [%H,1H0’1 — %H()’,Ll — %H0’17,1:| 32
+ 3(822 +492 — 11)Ho 11

_l’_

z
—64(22% — 4z + 1) Ho 1,01 + 16(102* + 462z + 23) Hy 00,1 + 16(222* + 1262 + 13) H 00,1
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+32(122% + 42 + 9) Hop11 + 2(13&2 + 40z — 85) H_1(> — 16(162* — 22 + 13) Ho _1(o

160
3

8
+ |:§Hg + 64H0’,1H0 — 320H07,17,1 — 160H070,,1 + 32H070’1 — 64H0’1,1:| H_4
+192¢3H_1 + 320Ho,—1,—1,—1 + 64Ho 11,1 + 160H0,0,—1,—1 — 32Ho,0,—1,1 — 32Hp 01,1
+64H 1, 1.1+ 64Ho11 1 + [64H_1H0 — 80H2 ]42] +72, [2H{4 — AH2H? + 8Hy  H?

10 20
+ HyHy + [48H0 0.1 + 640 1]H1 — 136C3H, — 24Hy 1 Ho 1 + Hy [—EHI

~16(202% = 262 + 9) Ho1Go + (227 + 22 + 1) |~ —-HoH®, + [SHE +160Ho, 1| H2,

IR ]

+ [—24H0,71 - 16H0,1}H1 +24Hp 11 + 2415’0,1,71} —8Hp1,11 + [ SH? — 40H0H1}C2}]

4 4 8
+Lq|~5(51z - 11)Hg + §(19822 — 16482 — 83) H — §(2222 + 182+ 9)H_1 Hj

(222* — 26z + 13) H1 Hjy + 8(162* 4+ 10z + 5) H? | H§ + 16(72* — 8z + 4) H{ H{

8(3892% +3172% 4+ 7z + 28) H_1 H§
3z

(1868822 — 145842 + 3849) H3 —

(8222° — 6312% — 61z — 72) H1 Hj
3z

—4(36z2 + 134z + 63) Ho Hy — 4(242* — 230z — 9) (o H;

+8(477z3 — 42822 + 37z — 28) H{ H N 4(372092% — 6825722 — 7837z — 1136) H

.8
3
L2
9
A

+16(32° — 222 + 9) Ho 1 Hj

3z 27z
) 16(32432% — 302322 + 10z — 58) H1 H,
—§(7OSz5 — 180122 — 212 — 16)%[10 | 16(32432 Zz 2 = 58) i

N 16(1292° + 1942% — 50z + 36) Ho,—1 Ho
3z
8(422° + 8332% — 49z — 40) Hy,1 Ho

- = =~ — 64(z — 1)°Hy Ho. Ho + 128(52% + 22 + 3) Ho —1,-1 Ho

+32(52% 4+ 44z — 7) Ho o, -1 Ho + 32(112% + 242 + 19) Hy 01 Ho + (102> — 2z + 5) [32}1‘0,_171

—64(72% + 62 + 3)H_1Hy _1 Ho

+32H0,1,,1} Ho + 32(22° — 322 — 5) Ho 1,1 Ho + 32(142° 4+ 102 + 5) H_1 (2 Hy

8(4242° — 3822% 4 29z — 24) H?

—128(52% — 6z + 3) Hi(oHo + 32(642 + 17)(3Ho + o

+8(366123 — 34432% 4+ 79z — 71) H?

—32(32% =22+ 3)Hj | — 32(32% — 42 + 2) Hj

9z
4 2(5038372% — 52936822 + 89781z — 57320
+ 35022~ 182 4 157) g 4 20072 - - )
) 81z
16 8
—5 (46002° — 37182% + 405z — 136)% - 5(125223 — 11062° + 152 — 96)%3
G o 4(5269123 — 547342% + 469z + 3996) H,

(5SGz +4242° — Tz + 24)> 57

(27223 + 25722 — 1282 — 240) [ Ho,y — S H 1 Hy|

8
5 (7662" — 676" + 11z - )C2 Hy +
z
16(13572% — 95222 + 3952 + 162) H 10022 4+ 9222 + 192 — 8) 18 16
+ ( ) 0,1 + ( ) [gHOHzl _ §H0771H71

9z z
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16 88 28
+§HO,—1,—1} + ’Ygg [—2Hf + [EHO,I - 48H0,0,—1}H1 + Hy {24H1H0,—1 - ?Hﬂ + 24H0,—1H0,1}

N 16(13123 — 7122 + 107z — 44)Hoo -1 16(152 — 12522 4+ 29z + 4) Ho 0,1

3z 3z
21823 + 16622 — 132 + 16 16 16
—1-64(42:2 — 6z + 3)H1H07071 + ( 2 ) [—;H_lH(),l + §H07_171
16 16(602% — 48822 + z + 8) H, 32
+§H0717_1} ., 16(602 ;Z 2+ 8)Houa (222 + 62 + 3) {§H0H§1 — 32Ho 1 H?,

F64Ho, 1,1 Hoy — 64Ho, 1, 1,-1] +64(52% = 82+ 5) Ho1,01 + (1222 + 142+ 7) [32H_1 Ho o, 1
—32H0,07,17,1} — 16(2622 + 1142 + 3) Ho 00,1 — 16(2222 + 502 + 37) Ho 0.1

(822 + 62 + 8) [~32H 1 Ho,0,1 +32Ho 0,11 + 32Ho1,-1] — 32(62% = 82 — 1) Ho.11

(327 + 22 + 1) [64Ho H2 ) + | ~128Ho, 1,1 — 128Ho 1,1 | Hoy +128Ho, 1,11 + 128Ho, 11,1
+128H0,1,_1,_1] + (222422 +1) [H_l [—64H0H071 - 64H071,1} +64Hy 1 +64Ho1 1,

+64H0,171,_1} —32(22% 4+ 222 4+ 7)Ho 11 — 16(102% + 22 + 1) H2 (o — 16(42° — 142 + 9) Ho 12

+16(242% + 382 + 31) HoCo + 16(202% + 62 + 3) H_1Cy + (822 = 102 + 5) |32 H7 — 112@[{4]

2 1 2
+272(82 — 1)¢5 | + CETr | —(82% — 22 + 1) Hpy + 3 (522% — 162 — 3) H — 3 (362% + 22 + 5) Hjy

15

16 2
+§(1322 — 172 + 3)H H + 16(2z — 1)Ho  H — 5(22 —3)(4z — 1)GH}
+2(402> — 562 + 15) H{ Hj + (3842° — 1962 + 63) Hy — 4(182> — 182 — 7) H1 Hj
—4(122% — 60z + 17) Ho Hf — 8(122 + 102 — 5) Ho 01 H§ + 8(162* — 62 + 3) Ho 1,1 H}

16 4
—2(522% — 37z + 4) (HG — 5(222 — 102 + 5) (3 HG — (42 = 3)(4z + 1)H} Hy

8

—2(882" — 86z — T) Hi Hy — 8(202° — 14z + 7) H , Ho — s (2842 — 94z + 57) (3 Ho

+4(1362* — 91z — 13) Ho + 4(1922% — 1562 + 25) Hy Ho — 16(132% + 7z + 3) Ho,1 Ho
—8(64z — 25)Ho 0,1 Ho — 16(2 — 1)(162 — 3)Ho 1,1 Ho + 32(122% + 2z — 1) Hy 0,01 Ho
+192(z — 1)*Ho0,1,1Ho — 16(362> — 382 + 19) Ho 11,1 Ho + 2(1222% + 382 + 29) (2 Ho
—4(4z — 3)(162 — 9)H1(o Hy — 322" Ho 1 (o Ho + 8(442% — 582 + 29) Hy,1 (2 Ho

+8(4z — 3)(82 + 1)(3Hy — %(7222 — 762 + 19)HY — %(62,22 — 282 — 31)H}

—782% +2(1362° — 129z + T4) H} — 4(122% — 242 + 7)Hg | — §(176z2 — 792 +1)¢3

—84z + 2(2722% — 3132 + 39) Hy — 2(1122° — 72 + 22) Ho 1 + 2(1042° + 30z — 17) Ho 0,1
+64(52% — 22 + 1) Ho Hoop + (22 — 3)(22 — 1) [48Hy Ho 1 — 24HoHy H, |

—4(362% + 1022 — 37) Ho1,1 + 64(322 — 42 + 2) Hy 1 Ho1.1 + (42 — 1) [SH%HQ1 - 32H1H0,1,1}

+8(242% 4 67z — 33) Ho 0,01 + 8(322% — 602 + 17) Ho0.1,1 — 32(22 — 1)(72 — 5)Ho 11,1
—8(482’2 —2z+ 1)H070707071 — 16(922’2 — 62z + 31)H070707171 —32 (2022 —6z+ 3) H070717071
—16(362 — 502 + 25) Hog1,1,1 — 96(42% — 62 + 3) Ho1,0,1,1 — 16(402> — 342 + 17) Ho 11,11

1
+162(82 — 9)HZ ¢y — 3 (2322 — 5102 — 375) (o + 4(612% — 822 — 10) H1(»
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(2 +1)(32 +2) [16H07_1 - 16H_1H0} Co+4(12822 — 1662 + 47) Hy 1 Co
—|—16(622 + 2z + 1)H0’07,1 9 — 8(2022 — T4z + 37)H070’1C2 — 16(222 — 6z 4+ 3)H07171C2

64 4 2 16
+960, log(2)¢2 + L) EHOJZQ —8Hoz + 2 (82% — 22 + 1)H{ — 322 - 11) = (4 = H,

8 8 32
‘|"729 [—*}II2 — *H()Hl} — 7(

2
3 3 4z —22—|—1)C2

64
+ L3, —§H0,1z2 + 8Hyz

4, , 2 16 018 . 8
5 (827 = 22 + 1) HY + 2(22 = 11) + 2 (42 — DHy + 7, [ng + gHOHl]

+§(4z2 —2z+1)(

. + (22 42+ 1) [16H 1 + [16HoH?  + [—SHE — 32Ho1| H

Lo W~

64
+32Ho, 1,1 G| + 5 (25227 — 342 + 13)Gs + = (122 = Tz = 2) HiGy

128

+5 (52 — 62 + 3)Ho1(3 — ?(2022 + 142 — 1) (s + LYy —%(24z2 +2z + 3)Hj

—42(322 + 9)H§ — 4(182% — 62 + 11) Hy — 16(102% — 182 + 5) Hy Hy + 642> Ho,_1 H
—32(62" — 2z + 1) Ho1 Ho + 8(402 — 10z + 9) (o Ho + 1042 — 32(z — 1)(5z — 2)H{

—922 — 2(362% — 1262 + 65) Hy + (2 + 1)(32 + 2) {32H,1H0 - 32H0,,1] —8(202* + 5z — 4) Ho
—32(62 + 2z + 1) Hop,—1 + 8(242% — 142 + 7) Ho o1 — 32(22% + 22 — 1) Hp 11
+8(402% — 112 + 6)Ca + (222 + 22 + 1) | ~32Ho H2, + |16H + 64Ho, 1 | H_

_32C,H_; — 64H07_17_1} +9 [SHf +20HoH? + SH2H; — 32@}11} +8(32:2 + 22+ 7)Cs — 33]

4
+L3 -3 (242% 4 22 + 3) Hj — 42(322 + 9)H — 4(182° — 62 + 11) Ho — 16(102* — 18z + 5) H1 H

+642°Hy _1Hy — 32(62° — 22 + 1) Ho 1 Hy + 8(402° — 10z + 9) (o Hy + 10422
—32(z — 1)(5z — 2)H} — 922 — 2(362% — 126z + 65) Hy + (2 + 1)(3z + 2) [32H,1H0 - 32H07,1}
—8(202% + 52 — 4) Ho — 32(62% + 22 + 1) Ho,—1 + 8(242% — 142 + T) Ho 1

—32(22° + 22 — 1) Ho,1,1 + 8(402> — 112+ 6)Co + Lag | —64Ho12* + 24Hoz — 4(82% — 22 + 1) H;

+2(22 = 11) + 16(42 — 1) Hy + 7y [SHE + 8HoHy | +32(42% - 22 4+ 1)G,

+(222 422+ 1) [—32HOHE1 + [16H§ n 64H0,,1} H | —320H | — 64H0,,1,,1]

116
+ Yoy | HT + 5 Ho H]

+40, [8H§ +20HoH? + 8H2H; — 32C2H1} +8(322% + 22+ 7)Cs — 33 3

4 2 264
_gH(:)))HlQ + [—32H070’1 — 16H0’1’1:| H12 — gHéHl + QOHgJHl + ?CQQHI + 12H3H071H1

40
+Hy [Hil +20H071H12 + |:—24H070,1 — 56H07171] Hl] + |:—ng - 18H0H12

4 88
FAHEH — 24Ho F |G + (S HE + S Ho |G| + Ly

2
3 3 -3 (402% + 62 + 5) Hy
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8 g 2
—gz(82z +29)H + B(576z3 — 46202% — 5510z — 585) Hy + 128(z + 1)(22 + 3)H_1 H}

—8(502% — 40z — 3) Hy H{ + 32(102° — 22 + 3) Ho _1 H§ — 16(82° — 14z — 1) Ho 1 H}
4(14642° + 15932% + 308z — 16) H
152

—16(552> — 952 + 29) Hy Hy — 64(72% + 182 — 2) Ho,_1 Ho — 128(42° + 1) Hoo,—1 Ho
—64(42* + 102 + 3) Ho 1 Ho + 128(42% — 62 + 3) Ho,1,1 Ho + 16(1002° — 31z + 9) (2 Hy
+32(442* — 30z + 9)(3Ho — 48(72° — 82 + 2) H} — 2(3682 — 5462z + 155) H}

+8(722% — 222 + 15) o H§ — 64(112% — 132 + 4) H{ Hy —

8
—32(14z — 1)H§ _; — 16(82* — 62 + 3) Hy | — 5 (19227 — 346z + 57)¢3

2(10922° — 18932% + 383z — 32)
+
152
(722 = 16524 — 10902% — 91522 +2) [ 32 Ho, 1 — 2H_1 Ho

2

—2(2722° — 2162 — 85) Hy — 16(372° — 6z — 13) Ho 1

+ +16(4z — 1)H  Hy

(2 + 1)(z + 14) | ~32HoH?, + 64Ho, 1 H_y — 64Ho 11| + 128(32% + 82 — 8) Ho, 1
+16(262% — 772 + 26) Ho o1 + (2 + 1)(32 + 2) {64H_1H0,1 — 64Hy 11 — 64H0,17_1}
—16(382% = 32 — 15) Ho11 + (322 — 42 + 2) [ <128 HoHo, 1,1 — 128Ho, 1,1

—64(102% — 22 + 5) Ho 0,01 + 16(4822 + 342 + 27) Hy 001 — 16(322% — 34z + 17) Ho .11
—192(2z — 1)Ho 111 — %(14423 — 13802% — 6652 — 240) (2 — 32(2 + 1) (72 + 18) H_1({>
+16(8622 — 782 + 5) H1(o — 32(122% — 62 + 5) Hy_1{2 — 64(22 + 3)Hy 1 (>

128
+16(12822 — 54z + 23)Cs + (222 + 22 + 1) [?HOHL n [—1121{3 — 198Hy _; — 64H0,1} H?,

64
+ [?Hg) + 192H07,1H0 + 256H0’,1’,1 + 128H07,1’1 + 64H0’07,1 + 64H07071 + 128H071’,1} H_4
—224C¢3H 1 — 256Hy,1,—1,—1 — 128 Hy,—1,-1,1 — 128H, 11,1 —64Hg0,—1,-1 — 64Hpp, 11
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+L3 8(4z + 1)HG — 2(14122 — 49z + 14)H§ — 5 (23202 — 11262 — 109) H

24823 — 939,2 — 16)H1 H,
_ 8(2482% — 2322% + 532 — 16) ® +32(x2 + 62 + 3) Ho, Ho + 16(82% — 202 — 3) (2 Ho

3z
8(1312% — 12322 + 30z — 8) Hf  522° — 53622 + 1932 — 48
3z 3z
4(10522° — 10782% + 191z + 32) H;  8(662° + 80z% — 312 + 16) Ho 1
9z 3z
—32(2° 4+ 7z + 2) Hoo,1 + 16(14z + 5)Ho,1,1 + §(4Z -1) - 3(42 —2z+1)H,
22 16 9 2
+ 3 Yoo | Lo + 5 (1572% — 852 + 11) (o + (22° + 22 + 1) [—16H0H07_1 +24H 1

+H_4 {SH(% — 24Hy + 32H071] — 32H0’_1’1 + 16H0’0,_1 — 32H071,_1 — 32H_1C2:| + ’)/gg {4H§

8
+12HoH? + 10H2H, — 24<2H1] +642%C3 | + L3, —5(e+ 1)H§ +8(92° — 11z — 1) H;

8(208z 922% + 9z — 16) H, 0+32(22—8z—2)H0,1H0

2
+5 (35842 — 1850z — 455) Hy +

3z
8(1572% — 16122 + 222 — 8)H? 155623 — 86822 — 4772 — 48
16(852 — 125 + 1) GoHy + DU — VAT | 155 = :
VA z
8(10222% — 105122 — 282 — 64)H;  16(3323 + 3522 + 52 — 8) H,
Pl 5 )iy 16( ; JHou 32(22 — 13z — 3) Ho .1
z VA

8
—16(10z + T)Ho11 — 5 (1422% — 2442 — 1) + (22° + 22+ 1) {—16H0H07_1 + 24Hy 4

+H_y [SHE — 24Ho + 32Ho, | — 32Ho 13 + 16Ho0,1 — 32Ho;,-1 — 32H 1G] + 70, |~ 12H]
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~20HoH? — 6HFHy +40GoHy | = 96(222 + 1)Ga | + (227 + 22 + 1) [SHoHY, + (— SH}

16
—32H0,_1)H§1 + [—EHS’ + [48H07_1 — 64H0,1} Hy + 96H0,_1’_1 — 48H070’_1 + 112H0’071

8
—32H0’171] Hzl + 72C22H,1 + [§H61 + [16H0,,1 + 32H071] Hg + |:—96H0’,1’,1

+128Ho 11 — 64Ho 0,1 — 32Hp 01 + 128Hp 1,1 + 64H071’1} Hy—192Hp 11,1

—160Hg,—1,01 + 64Ho 11,1 +96Ho0,—1,-1 — 224Hp,—1,1 + 160H00,0,—1 — 32Ho,0,01 — 224Hp0,1,-1
—96Ho,0,1,1 +’64]¥0J1—1J,+‘64]{OJJﬂ—1]}I—1 +’}{§[“32fﬂx—lj,_‘321i0J1—1] +-1fo[96fﬂx—1,—L—1
—128Hy 1,11 — 128H¢,—1,1,—1 — 64Ho 111 + 32Ho,0,—1,1 + 32Ho0,1,—1 — 128Hp,1,-1,—1
_64IﬂLL7L1“64}ﬂLLL71}4‘192£ﬁL—L7L7L71“64EﬂLfL71JJ‘+160fﬂL7LQ71J
+160H0,-1,0,1,—1

+32Hy,~1,0,1,1 — 64Ho,—1,1,-11 —64Ho, —1,1,1,-1 —96Ho,0,—1,-1,-1 +224Hp, 1,11
+224Hp0,-1,1,-1

+96Ho,0,—1,1,1 +224Ho0,1,-1,—1 +96Ho0,1,—1,1 +96Hg0,1,1,—1 — 64Ho,1,—1,-1,1 — 64Hp1,-1,1,-1

yhydy

~64Ho,1,-1,-1 + [16H%, + 24HoH?, + | ~GOHF +16Ho, -1 — 96Ho1 | H-1 + 96Ho, -1,

sty

1
+96H0,1,_1}c2 + [—56H31 - 16H0H_1} 53} +72, [§H1H§ +2H2HD
2 )
+ |:§H§ — 16H1Hg}1] Hg + |:—ng — 32HQ’1H12 + [24H0’071 + 88H07171} Hl} Hy

f%mqg - ?H%Hm + H2 [52H0,0,1 n 20H0,171} +H, [728H§71 + 16Hg.00.1 — 24H07071,1}
+[16H} + 20H HE — HEH, + 32Ho, 1| G + [—1—34H12 - i?fjﬂoﬂl} |
+(2z+1) [—?HO,_ng + SHg’leo —48Hy,_1Hop,—1 + 80Hg,0,-1,0,—1 + 32Ho,0,0,0,—1 + 8H07_1<3]
+Lg —%(182 +5)Hg + 4—85(14423 +23052% — 610z + 225) Hj — 13—6(18,22 +22z + 11)H_ H}

16

+ (62° — 22+ 1) H HY + 8(182° — 142 + 7) HY Hy + 8(42% — 62 + 9) Ho _1 H{

+4(201624 +162742° — 109772 — 602z + 24) H; N 8(3032% — 36422 4 161z — 16) H, Hj

45z 3z
5 4 3 2 2

_ 4(2882° + 11402 + 1000i5 ; 2052% + 80z + 8) H_Hj 2A(42 — 185 — 5) o2

8(3982% — 36622 + 69z — 32) H{ Hy  4(2422% + 1175827 + 34452 + 64) Hy
+ +

3z 45z

8(183423 — 15202% + 223z + 64) H1Hy  8(12602* — 3002® — 16552% — 80z — 8) Ho,—1Ho
- 9z B 1522

8(5182% + 17222 — 257z + 32) Hy 1 Ho
* 3z
+32(122% + 382 — 5) Ho —1,—1 Ho + 64 (112 + 122 + 8) Ho o, _1 Ho — 32(182% + 142 + 19) Hy 0,1 Hy

+(222 — 102+ 1) [—64H07_171 - 64H0,1,_1} Hy — 32(222 + 222 + 13) Ho 1.1 Ho

+32(22% — 62 + 3) Hi Ho 1 Ho

8
(1922° + 20202 — 320z + 85) (o Ho + 32(342% + 422 + 21) H_1 (o Ho + 256(z — 1)*H1 (2 Ho

5
8(932° — 8227 + 26z — 8) U} N 8(5182% — 34622 + 652 + 32) HY
3z 9z

—32(42” + 58z + 3) (3 Ho +
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—16(42* + 26z — 11)Hg _, +32(52" — 8z + 4)Hj | + 2(18822 — 234z + 39) (3

2(674322° — 397372% — 181232 — 2512) 4 ) o
— — (4032z* + 299682° — 2262827 + 17312 + 96) =
452 45 z
8 (s 2(320842° — 228562° — 103492 — 544) H;
-3 (1442 — 62° + 6462° + 49z + 32) G
<

16
1z (2162° + 900" + 10752° 4 5602" + 40z +6) o

——(722 +1610z" — 15852° + 4952” — 1202 — 2) 2 C2H

(1008,z — 5582% — 60712 — 485122 + 122 + 28) 116 16
Ho 14— —H_ H}
+ 22 [45 0,-1 7 ygi-1Ho
4(1162823 + 1685622 — 499z — 592) H, 16
A JHo1 | 2 (442% — 32z + 19) Hy Ho
45z 3
(72,25 + 60024 4 40523 — 5522 + 402 + 2) [%H@Hzl — %Hoﬁlel + %Ho,fl,fl]
+ =
8(28825 + 366024 + 40023 — 301522 — 80z — 8) Hp 0. 40
+ ( z z 2152 z z ) 0,0,—-1 [ 24H01H0—|—[—§H1
z

—48H0,_1H1:| Hy + 8H12H071 — 48H0’_1H071 + 96H1H0’07_1} — 128(4,22 — 6z + 3)H1H070,1
+8(288,z4 — 215023 4 26022 + 1215z — 160) Ho 01
15z
(14425 + 30024 + 6702 + 61522 + 4) [~ H 1 Ho,y + 1 Ho, 1,1 + 1 Hoy, 1]

2

—128(52% — 62+ 3)Ho—1,01

_|_

8(342% + 3042% — 107z + 64) Ho 1 1
+
3z
+ |:—64HOH0’,1 — 256H07,1’,1 — 64H070’,11| H_ |+ 256H07,17,17,1 + 64H0’0’,1’,11|

z

—I—(4z2—|—6z+3)[ 128

S HoH?, + [48H0 +128H, ,1}1{21

—16(1082” + 822 + 101) Hy 0,0,—1 + 16(362% + 982 + 61) Hy 0,01 + (2 + 1) [—128H_1H070,1
+128Hy0 11 + 128H070,17,1} +64(322 + 132 + 6) Hoo11 + (322 + 42 + 2) {128H0,1H31
+ [—2561{07_171 — 256H0’17_1} H_ 1+ 256H07_1?_1’1 + 256H07_171’_1 + 256H0’17_17_1:|

(222 + 22+ 1) [Hy [ ~128Ho Ho, — 128Ho 1| + 128Ho, 1,01 + 128Hoa, 1,1 + 128Ho11,1]

byt

+128(2% — 7z — 1) Ho11,1 — 64(102% + 142 + 7) H? (& — 64(22 — 1) H{ (o

—16(82” + 262 + 13) Ho,_1(2 — 16(282% — 74z + 13) Hy 1o + L3, |8(4z + 1) H

8(622% — 602% — 3z — 8) H}
3z

16 8
— 2 2(312 = 9)Ho — 2(= — 1) (152 +13) - 0y [SHE + SHoH,

+48(22 + 1)Ho 1 + 16(42% — 102 — 1) G | + 16(742% + 1022 + 51) H_1(3

16 8
+112(102% — 142 + 7)Hi(3 + L —5 2+ DHS + g(114z2 — 162 + 17) H}

32
3 (102> — 10z + 11) Hy Hy + 64(2z + 1)(2 H

4(9922% — 102422 — 247z — 160) H;
9z

(632z — 362z — 173) Hy + —

—?(1322 — 192 — 4)H} — %(75222 — 1662 — 335) —
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8
+8(442® + 502 — 7) Ho + 32(22% — 62 — 1) Ho 1 — 32(22 — 1)Ho1 1 — g(172,z2 + 74z + 23) (s
+(222 422+ 1) [32H0H0,_1 — A8Ho_1 + H_, [—16H02 + 48H, — 64H071} +64Hy 1.1

—32Ho,0,1 + 64Ho 11 + 64H,1(2} +72 [SHf’ — 4H2H, — 16GH; + Hy [8H12 + 8H0,1H

4 8
+32(42° 4+ 3) G| | + L 5(102 + 3)Hy — §(293z2 — 562 + 34) H

4
I (4322° + 81652° — 50752 + 385) Hy + 4(82° — 162 — 27) H_1 Hjy
8(1592% — 23222 + 1132 — 8) H1 H}
_8( 3 VLG 8(122% + 10z + 9) Ho_1 H§ — 32(42* — 22 + 1) Ho 1 Hg
z

16(132% — 52* — bz — 8) H{H
~8(422 + 14z + 11) G HE — (1327 = 52 T JHiMy
4(272262% — 1580827 — 3393z — 24)Hy  8(4612% — 6762% — 73z — 184) H1 Hy
+ +
45z 9z
8(2182% + 5722% — 193z + 16) Hy 1 Ho
3z
—32(82° + 142 — 1) Ho,—1,—1Ho — 64(52” + 2) Ho0,—1Ho + 32(182% + 62 + 11) Ho 01 Hg

—|—(22’2 — 10z + 1) [64H0,,171 + 64H0’17,1:| Hy — 64(322 — 10z — 1)H071’1H0

+8(1622 + 522 — 61) Ho_1 Hp —

+§ (55222 + 3282 + 7)o Ho — 64(22 — 292 — 4)(3Ho + 8(392% — 40z + 4) H}

+2(5614z3 — 618827 — 77z — 272) H}
9z

+16(42 + 10z — 3)Hy _; — 96(2* + 1) H§

2(533022% — 2204322 — 25297z — 552)

452

1 2(149562% — 1419422 — 12432 — 344\ H
—36 (5012% — 49022 + 26 — 24)%3 , 2(149562 - 2= 34 Hy

—g(mz? — 162z — 79)¢3 +

9z
5 4 3 2 16 16
16 (722 + 1524 — 110528 — 121522 +2) [ H_ Ho — 12 Ho,+
038 2 a9, 1 8)2h, 4 = =
3 z 22
+4(252z3 — 331622 4 652 + 368) Ho 1 N 32(2023 — 192% — 72 — 4)H Ho 1
9z 3z

(2 + 1)(22 — 5)|[—48HoH?| + 96 Ho 1 H_1 — 96Ho,1,-1] — 8(402 + 882 — 149) Hoyo,
, 8(202% + 46022 — 167 + 16) Hop,

3z
16
-3 (5322 4209z — 10) Ho 1,1 + 16(682% + 2z + 37) Ho,0,—1 — 16(522% 4 42z + 41) Hy 00,1

+ (2022 + 34z + 17) {16H_1H071 — 16H0,_1’1 — 16H0’17_1}

4
+32(62% — 102 + 1) Ho0,1,1 — 32(82% — 14z 4+ 7) Ho 111 + — (8642" — 58702% + 10080z + 405) (o

Ly 45
—16(262” + 25z + 2) H_1(2 + 16(162° + 26z + 13) Ho,_1{2 + 16(202> — 30z + 11) Ho 1(2
128 112
+(222 4+ 22 +1) [7H0H31 + [—48H§ ~198Hy 4 — 128H071]H31 + [Tﬂg

-+ [64H07_1 + 128H071] Hy + 256H07_17_1 + 256H07_171 -+ 64H0707_1 + 256H0’17_1 + 128H071’1:| H_4
—368C3H 1 — 256Hy,1,-1,-1 — 256Ho, 1,11 — 256 Ho,—1,1,-1 — 128Ho, 11,1 — 64Hpp,—1,-1
—256H01, 1,1 — 128Ho 1,11 — 128Ho 11,1 + [192H31 - 416H_1H0}(2} +72 [—SH;* + 6H2H?

4
—16H071H12 + gHng -+ [—96H0,07_1 — 16H07071} Hi; +196¢sH, + Hy |:H1 |:48H07_1 — 24H071}
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16
3 Y| +48Ho 1 Hoy — 64Ho 100 + [48H} + 80H0H1}C2}] — 4(2122% — 1742 + 1) G5

3) , AS,(3
+a) + 05D (Np + 1)} . (598)
Numerical implementations of the harmonic polylogarithms were given in Refs. [66].

C The Longitudinal Wilson Coefficients in z-space

The Wilson coefficients for the longitudinal structure function Fy(x, Q?) in the asymptotic region
in z-space are presented in the following. LZSL and L; , read :

PS _
Lq7 -
2 2 256(z — 1)(222 + 2z — 1) H
a3 CpNpTh | Ly z[ﬁﬂm— 56{2} - < )( Cre ) !
370 3 9z
256 256(z — 1)(192% + 16z — 5) 128 128¢,
— 2 2(22 4+ 11)H, 22+ 11) | —Ho, —
92(2+ JHo + 777 + 2(22 4+ 11) o Hoa 9
128¢3 128 5 |128(z —1)(222 +22—1) 128
T2 Ty g Hoaa| L 9 — g o

2 2
+Lg [—56(422 —8z—3)Ho + iGZ'Hg —

9 3

256(2 — 1) (322 + 62 — 2)]
9z

128(2 — 1)(222 + 22— 1 128

64(z —1)(22° + 22 — 1) H?
9z

128(2 — 1)(192% + 162 — 5)H, 12 256(z — 1)(552% + 43z — 14
(128(:- D192 4162 - B)Hh 1 (o oy, 25602 1)(5527 4 432 — 14)
27z 27 81z

+Nﬂi?%Nm}, (599)

4 - 92
—%angT]%(z —1)zLy + ag{—NFT;?gG(z —1)zL%,

+CATI%NF

64(z —1)(1722 + 22 — 1) 256 128 5

64(z —1)(4612% + 112 — 25) 12
L[ 6= 1 2; ° )—982(2&—59)110

128(z —1)(3922 + 2z — 1) Hy
9z

256 256 512 512
el + )| S HoyHo = =2 Ho | o 2[P57HE + 25 o

. [128(2 ~1)(1722 4+ 22 - 1) 512 256

12 2
+(z - 1)z [—8H12 — 56H0H1]

3 3

Ly

— S Hy+ 22 (2 - 1)2H
9% 320+3(z )2Hy
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256 32 64(z — 1)(1722 + 22 — 1) 256
+?(2 — 2)2(2 LQ — 5(282 — 3)H3 + ( 9 ) — TZHO
128 32(z — 1)(27142% — 106z — 139) 64
——(z—1)zH, | L? - —(11 277z — 33) H,
+ 3 (z )zHy | Ly, + 3is 27( 022 + 2772 33)
4160 64 64 64(2 64(z — 1)(682% + 2 —7)
~1)2H {——H H, L [
Fop (B Dt | =g Hy = S Hoa == 4 L 9z
128 128(2 — 1) (1922 + 22 — 1)H 128
I 1135 4 6y Hy — 122 Y1927 +22 — 1)y +(z—Dz[-—H}
9 9z 3
256 256 256 1 256
—7H0H1} +2(z + )[ H_1Ho — —=Ho-1| + 2 [ H;
3 3 3 3
512 256 16 32
+7H071} + ?(z —2)2(o| | + CFTENE —EzHSL - 3(7,2 — 1)H} —32(19z — 3)H?

—64(62" + 7z — 8) Ho + | —64zH] — %4 (42° + 3z — 3)Hy

128(z = 1)(1722 =10z — 1) | ,  16(z — 1)(3432% — 242z 4 4)
+ 9z Lt 3z

64 64(z —1)(282%2 — 232 — 2
+L3 | —64zH; — S (z+ 14z = 3)Ho + ( ) P )
L 128(252 4+ 2)Hy(z — 1)2  32(24742% — 48972 + 44) (2 — 1)
@ 9z 1352
64, 4 ) ,  64(3542% — 39722 + 388z + 4) Hy
—— (1223 — 1802% — 2652 + 90) Hy —
A ‘ 2+ 90)Hg 452
24 1)(624 =623 + 22 —24+1)(28H 1 Hy - B8H, _ 128
_|_( )( 2 ) G5 Ho1Ho = 5 Ho1) +?(z+1)(42—3)H0,1
128 64(z —1)(742% — 372 — 4
+ [ 1282H7 + (22 = 1)(22 + 3)Ho — (== 1)( 9’2 ‘ )]LM
128, 4 5 5
—i—E (122 — 6027 — 25z + 45) (a4 2 [128H0 — 2562 Hy + 256H070’1 — 2564.3}
64 64(4562% — 70822 + 347z — 4) H,
+Lar |~ (1223 4 18022 + 335z — 90) HZ + (4562 ~ = 4)Ho
45 452
+64(z —1)(23682% — 2189z — 2) N 64(z — 1)(8022 — 37z — 4) Hy
135z 9z
(2 + 1) (654 = 62° + 22— 2+ 1) |20 H_1 Ho— $8Ho-1| 198
+ 5 — 7(22 — 1)(22 + 3>H0’1
z 3
128

v (122% + 602% + 502 — 45) (2 + 2 [—128Hg + 256¢2 Hy — 256 Ho 0,1 + 256§3]”

+NpCF )(NF)} . (600)

The flavor non-singlet Wilson coefficient is given by :

LqL—
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+ |——Hp— z7§(25z—6)

16Lg= [32 16H1} 8
3 3

16 80
+a§,{c%TF L+ 1—52(242«2 — 5)H{ + 5(52 —6)H;

8(z+2) +2 [—16H0 - 32H1}

16(1442% — 22722 — 722 — 96) Hy ~ 32(722% — 22322 — 77z + 48)
+ +
45z 45z
(325 - 523 - 1022 - 2) [%H@ -1 — %H_lHO] 32 256
+ 2 - Ez(8z2+5)g2+2{7?H0H31
128 512 128 128

956H, 256
[ H + S Ho | oy + o HE — =S HEH + 32Ho, + Ho| =

3 3 3 3 3~ 3 o

256 512 256 256 256H; 256 512
3 “71] — 3 Ho—11 4 = Hoo1 = —=Hoo1 + { - - 7H—1}C2 + 43}] Lo

3 3 3 3 3 3

8(z+2)
3

16 32H,
" Ha—
+Z[ 370773

8
+5z+ 3)H§ +

2 16
2~ . -
]] L3y — 5 (6532 — 872) + o= (112 + 42) Ho

8 . 16
+2 [—gﬂg — S HUH} + bﬂm .

32 160H 896 H 160 32
9 1]H0 - Ly — 01— Ho,og]

27 9 3
16, 64 320H, 64
+ ~HR — —H Hy— =L+ 0,1}] LM]

8 32
—— (532 — 56) + — 3)H,
9( z )+9(z+)o+z 3 3 9 3

2
128zLQ
9

64212
9 Q z|——Hy

* 9

256 128H;| 64
z[——Ho— 1] ~ (252 —6)

[ 512
9 9 27

Lo+ Np

16(2162° — 332922 + 624z + 144)

Tf% +Ca 135z

956H,7 12
- 5(; 1}——8(25z—6)

L
27 Q

Lq

64(182° — 14922 + 62 —12)Hy (32° — 52° — 102* - 2) [%81{—11{0 — %81{0,—1}

45z 22
128¢; 64 128 64 256 64
2 2 2 2 2
- 7——H} [—H jigd [——H ~ }H_ 2 HH

+2(35° =) [T = T5H8] | T HoH? + [~ HE — =P o[ Hoa o+ S HEH
+1088H1+H[% _ 128 ]+@ _ 128 4128 +[%H

9 0 3 0,—1 3 0,1 3 0,—1,—1 3 0,0,—1 3 0,0,1 3 —1

128H 256 35212z NS

-= 1}42 - 3<3}] e Cr+ CY> O (Np) b (601)

The pure-singlet Wilson coefficient H, Z > reads :

PS _
HqJZ -

32(z —1)(1022 — 22 + 1 32(z—1)(222+22 - 1)H
a?CpTp ( I ) 32(z +1)(22 — 1)Hy — ( ) )
9z 3z
32(z —1)(222 + 2z — 1) )
+Lo - ~ 322Ho| + 2| 32H3 + 32Ho,1 — 326,
3 2 8 3 8 2 2 16 2
+ag CpTr| =5 (52 +2)Hy — §(8z + 3)Hg + 5(1602 + 93z — 39) Hy
16(z —1)(422 — 112 — 2 32(z — 1)(4402% — 912 — 28
16282 — 16( + 2) o — 19C >(§ ‘ )]ﬁw— (= = 1)( 2; - %)
z z
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(2 = 1) (42> — 112 — 2) [RHo Hy — 2 Ho,

z

32
+ + lngg +16(52 + 2)H

32(z — 1)(802* + 17z — 10)
9z

+%(822+18z+3)H0— Ly + Lp) —%(22«2—3)1{0

B 2 a. _ 2 _
+32(z 1)(222 - 92— 1)  64(z 1)(22% + 2z — 1)H; +z[64H0,1 —64C2]]

3z 3z

4 384¢3
+(Z + 2) [32H0H071 — 64H07071 + 64(3} + z [gHé — 64H07071H0 — 128(¢3Hy — 5C2

32(z —1)(862% —332+6)  32(562° — 81322 + 142z + 16) Hy
452 452

+192H0’070’1:| + LQ

64z~ 1) (42 +552 — ) Hy (z —1)(22% +22 - 1) [%Hf + %SHOHJ
9z z
+(z +1)(62% — 625 + 1122 4 42 — 4) [%HO,_I - %H_lHo}
128(42% — 622 — 3z — 1) Ho 1
+ 3z

22
64
45

0,0,—1 — 128Hg 11 + 192C3]”

+ (62° + 9022 — 852 — 90) |

Hg _ 128(2}

45

64 128 896 256
w5 Mo — 1280 | Ho + =Gy

3

256
256, 2
3

+CpTpNp — 3 #Ho

L2
9z 3 Qt

[128(2 —1)(222+22-1) 128

—29&(422 — 8z — 3)H0 —

256(z — 1)(32* + 62 — 2)
9z

Lq

128(z — 1)(222 + 22 — 1
(z—1)(22% + 22 )—%ZHQ
9z 3

256 256
—zHg -
3 9

+CpTF L+ (42 — 82— 3) Hy

256(2 —1)(32° + 62 - 2)

L
9z Qt 9z 9z

64(z—1)(2:° +2: — ) H} | [128(z —1)(222+22 - 1)

128 256(z — 1)(5522 + 43z — 14 128
—zH()] L%, + ( I ) _ ——2(19z + 67) Hy

3 81z 27

128(z — 1)(1922 + 162 — 5) H 256(z — 1)(1922 + 162 — 5) 256
128z (1925 + 162 =5y | 256(z — 1)(1927 + 162 )——z(2z+11)H0
272 27z 9

9

256(z — 1)(222 + 2z — 1) Hy N [256 256{2}
— z

92 IE

128 128(2}
3

+Z(22+11)|: 0,1 — 9

16(z — 1)(4622 — z —21)  64(72% — 3z — 1) H
_|_
3z 3z

+ CpC ATy

[128§3 128 ]
. _1®
3 3 011

64(z — 1)(222+22 — 1)H
G )(23; 2= 1) 1+z[64H§+64H0,1—64§2}

+32(422z3 — 13722 — 114z + 4)Hy  32(z — 1)(6702% — 245z + 46)
9z 27z
32 - 1)(1062* 23 ), (- 1)(222 + 22 — 1) [ 3207 + B0 H, H, |

9z z

32
L+ —5 (192 - 12)H?
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(Z + 1)(22’2 — 2z — 1) [%HO,—l — ﬁ?)ﬁH_lHo}

64
+ — 64(2 — 4)H[)71 — ?Z(SZ — 3)(2
z
256
+z [—THS o+ [~256Ho, 1 — 256 Ho 1| Ho + 256¢ Ho + 512Ho,0, 1 — 256 Ho,11
—128@,} Lo| +Cro® (Np + 1)} .

Finally, the gluonic Wilson coefficient is given by :
Hpp =

32(z —1)(532% + 22 — 1)
9z

64
—161}(Z<—])zas%—a§{——:3(z——l)zLA4T§w+(7ATb

— 2 _ _ 2 _
39(13 — 80 — 1)Hy - 82(: = 1)(202° + 22 — 1) Hy Lo [32(2 1)(172% + 22 — 1)

3z 3z

—128zHy + 64(z — 1)zH;

64
——z

+2|96HS + 128Ho 1 | +64(2 = 2)2Co | + CrTp | —3-2(327 + 5) H]

+16(36z3 — 7822 — 13z — 4) Hy N 32(z —1)(632* + 62 — 2)

15z 15z
+Lg|322Hy —16(2z —1)(2z+ 1) | +16(2 — 1)(4z+ 1)H;
24+ 1)(62* — 623 + 22 —2+1) 164 64
+( )( ) |:7H71H0 - 7H0 ,1] - 322’H0 1
22 15 157 ’

32
+116(z — 1)(22 + 1) — 322Hy | Ly + 1—5z(12,z2 +5)G

}

64(z —1)(1722 +22 — 1 2
(z—1)(1722 4+ 22— 1) —-4§§zf&
9z 3

2 256
+CL§{—T39(Z — 1)2’[/?\4 —+ CAT}%

128

64(z — 1)(4612%2 + 112 — 25 128
+?(Z — 1)2H1 — (Z )( : : )

L+

+(z—1)z {-321{12 - 64H0H1} Y2z 1) [64H,1H0 . 64H0,,1]

27z
 128(z - 1)(399,222 +2z—1)H, e 1)2[_%}112 B ?HOHJ
-FZ(Z-+-1)[22§1¥41170‘— gg§1¥0r4} +—z[§§zl¥§-+ §ég OJ}<+ [128(2-— 1)(;z%2+—22 -1)
_%)QZHO + ?(z —1)zHy | Ly + ?(z —2)2(y| Lo — (282 — 3)H;
. [64(2 - 1)(1;;2 +2z-1) ?ZHO . ?(z 1) | 12,
oG 1)(271482122_ 1062 — 139) _ gi;(nog? + 277z — 33) Ho + 4;30(,2 —1)zH,
—Fz[——%§1¥3-— %§}¥OJ‘+'§%§3] +-ldw'[64(z —-1)(iif2-+-z-— 7)‘— 1§§(4Z —1)(13z + 6)Ho
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128 256
+ (Z — 1)2[—7[_[12 — 7HOH1:|

128(z —1)(192? + 2z — 1) Hy
a 9z

256 256 256 512 256
+Z(Z + 1) [YH,LHO — THO’,l] + Z[ng 4+ — 0’1} + 7(2 — 2)2(2]]

3 3 3

+CAT2Np

— —zHy + T(z —1)zH;

L2
9z 3 Q

[64(2 ~1)(17:2+22—1) 256 128

64(z — 1)(4612%2 + 112 — 25 128 128(z — 1)(3922 + 2z — 1)H
z V4

128 256 256 256 512 512
+e = )z~ HE = SRHO] (o4 1) S HAHo = SR Ho ] 4 2[4 2

+g(2 — 2)ZC2] Lg

) 16(z —1)(10332% — 26z — 65)  64(62° — 4722 + 3z + 1) Hy
+CATr | |- _
9z 3z
32(z —1)(792% + 8z — 4) H,

- . (2 1)2[—128H12 - 128H0H1} +1282(z + 3) Ho,y
z

32(27132% — 140522 — 60z + 4) Hy
9z

64
+2|256H] — 512G, | | L + | = (1822 — 91+ 6) H] +

+64(z —1)(1372* + 12z — 6) H1 Hy

+ 1282’(32 — 5)H0,_1H0 — 1282’(2’ + 11)H071H0

3z
32(z — 1)(1612% + 122 — 6)H  32(z — 1)(6802* — 60z — 13)
+ +
3z 9z
32(x — 1)(1910:2 + 30z — 93)H, (3 + 1)(79:2 = 82— 4) [ Ho 1 — SLH_ 1 o
+ +
9z z
128(23 + 5322 — 62 + 1) H,
_128( 232 2 DAoL og,s, - 13)Ho o1 — 128(2 — 3)2Ho 0.1

64
—2562(z +5)Ho 11 — 3 (1352% — 160z — 6) (o + 2(2 + 1) [256H0H%1 + [—192}13

—512Ho _1 — 256H071} H_1 +512(H_1 + 512Ho 1 1 + 256H0 11 + 256H071,_1]

1024
(2 — 1)z [128H{’ + 384 HoH? + 192H2 H; — 512@1{4 +z [—?Hg + 1792, Ho — 128(3} Lo

+C3Tr —2(422 — 4z — 1) H§ — 4202 — 11z — 1) H§ + 8(242> + 372 — 7) H

—16(z — 1)(102 — 1)Hy Hy + 32(22* 4+ 5z — 2) Ho1 Ho + 48(2 — 1)2H{ — 16(z — 1)(20z + 3)
+32(z — 1)(62 — 1)Hy + 16(162% — 242 + 3) Hoy — 32(22> 4+ 172 — 3) Ho o1

16
(- 1)(22+ 1) [31{{’ — 16H2H, + 32H07171} —16(2 — 2)(62 — 1)Co + L3 | 3222 + 1) Hy (2 — 1)

124(2 — 1) + 16(22 — 1)(22 + 1)Ho + = [—16H§ — 64Ho 1 + 64@}

4 I2,(32(22 + 1) H (2 — 1)+ 24(2 — 1)+ 16(22 — 1)(22 + 1) Hy + = {—161{3
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4
—64Ho 1 + 64@]] —32(2:% — 192+ 1) (3 + 2 §H§ +32Ho1 HF — 192H 0,1 Ho + 192¢2 Ho

—64¢3Ho —

syt

608¢2
5

32
+ 384Ho00.1 — 64Ho01,1 — 64Ho,1,1.1| + Lar | T2 (245" + 9022 — 952 — 15) H]

8(z —1)(6z+ 1)(153z — 32)
15z

(2 + 1) (1224 + 8% — 7322 = 22+ 2) | 2B Hy .y — B0, 1))

2

+32(78z3 +1412% — 34z + 8) Hy

2_ J— p—
5 +128(22% — 3z — 1) Hy1 Ho

+16(z — 1)(4z — 3)H; + ~

32
+32(62 + 1)Ho,1 — 64(42® — 5z — 2) Hop1 — ﬁ(4823 +120z% — 250z — 45) s
Fz+1)(22 — 1) [128H0H31 + [—64H§ - 256H07_1} H_1 +128CH_1 — 128HoHo 1

+256H0 1.1 + 384H070,_1] +(z—1)(22+1) [—64H1H§ + 128H, Hy + 64H2 + 128H1C2]

32
tz [gﬂg n [128H0,1 _ 128H07_1}H02 n [512Ho,_1,_1 4 512Hgo 1 — 512H070,1}H0

768¢2
—256H; | + G _ 256H011 — T68Ho 001 + 768Hp 00,1 + [64}10 +256Hy, 1 — 256H0,1} Co
32 3 2 2
+[-512Hy — 576|Gs] | + Lo [~ 1= (2428 + 9022 — 952 — 15) Hj
32(782% 4 1412% — 34z + 8) Hp 8(2 — 1)(62 + 1)(153z — 32)

- T —128(22%* = 3z — 1) Ho 1 Ho +

15z

(2 + 1)(122 4+ 323 — 7322 — 22+ 2) [ H_y Ho — 12 Hy
—16(z — 1)(4z — 3)Hy +

22

—32(6z 4+ 1)Ho1 + 64(42> — 52 — 2)Hog1 + Las | —64(22 + 1)Hy (2 — 1) — 48(z — 1)

32
—32(22z — 1)(2z + 1) Hy + 2 [32H§ +128Hp 1 — 128@} + 1—5(48z3 +1202% — 2502 — 45) s

Fz+1)(22 1) [—128H0H31 + [64]{3 + 256H07,1} H_y —128CH_1 + 128 HoHy 1
—256Hy 1,1 — 384H070,_1] b (z—1)(2241) [64H1H§ — 198H, Hy — 64H? — 128H1g2}

32
+2 [—gﬂg + [128H0, 1 — 128 Ho, | B + [~512H0, 1,1 — 512Ho 1 + 512Ho0,1 | Ho + 256HF

768(2
—ng + 256H0,171 + 768H0,0’0,_1 - 768H0,0’0,1 + |:—64H0 — 256H0,_1 + 256H0,1:| (2
16 32
+[512H0 + 576] o] | | + Cr1? — e — S (12— DH}

64
—32(192 — 3)H§ — 64(62> + 7z — 8) Hy + | —642Hj — 3 (42* + 52 — 3)Ho

64(z —1)(4022 =172 = 2) | ,  16(z — 1)(3432% — 242z + 4) ) )
—64
" 9z L+ 2 + L} | —642H;
4 64(z —1)(282% — 23z — 2 128(25z + 2)Hy (2 — 1)?
_%(2+1)(42—3)H0+ Sl 92; : )] +le|- o 5Z+9)z e
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32(24742% — 4897z +44) (2 —1) 64, _ 4 5 5
— —(122° — 180" — 265z + 90) H,
1352 15 (1% © 2+ 90) Mo
64(3542% — 39722 + 388z + 4)Hy (2 +1)(62* — 62 + 22 — 2 4+ 1) 1256
45z + 22 [7H_1H0

45
256 128
—E 0, 1:| + T(Z + 1)(42 — B)Ho’l +

128
128z H§ + T(4z2 +3z—3)Hy

128

256(z —1)(1722 — 102 — 1
_256(= — 1)(17z 2= 1) LM+6(1223—60,22—25z+45)C2+Z[128H3

9z

64
—256(2Ho + 256 Hg 0.1 — 256(;),} + Ly —4—5(1223 + 18027 + 3052 — 90) H

+64(42623 — 5532% + 362z — 4) Hy N 32(z —1)(37162% — 4753z — 4)

452 1352
128(z — 1) (372% — 20z — 2) Hy @+¢N&4—&3+f—2+1ﬂ%ﬁiﬂ%—%?Mkl
+ + S
9z z
128 128
—7;Qu2+3z—3ﬂ%4+~&;@25+4m£+4%z—4m42

+z [—128H§’ + 256, Ho — 256H0,0.1 + 256(3} + CpNpT2 | | —642H2

64 64(z —1)(2822 =232 —2) | 128(252 + 2)Hy(z — 1)?
- 1)(4z — 3)H L -

3 (z+1)(4z — 3)Hy + 9% o+ 92

32(24742% — 4897z + 44)(z — 1) 64

—~ — —(122% — 1802 — 2652 + 90) H

1352 45
64(3542% — 39722 + 388z + 4)Hy (2 +1)(62* — 623 + 22 — 2 4+ 1) 1256
a 45z + 22 [EHilHa

128

256 128 64
HO,*1:| ?(Z — 1)(2Z + 1) — ?ZHO

- —— 1)(4z — 3)H L
15 + 3 (z+1)(4z —3) 0,1+ M

128
+=2 (1253 — 6022 — 252+ 45)Ca + 2 [128H§’ — 256(,Hy + 256 Ho 01 — 256@;}

L
45 Q

64

32 64
+ Ly —g(z —1)(68z + 25) — 5(Gz2 — 312 — 3)Hy — E(z —1)(2z +1)H;

3

[128 128 128(2}

HE + ——Hy, — 3

3
16(z — 1)(772% — 252 — 4) H{ H,
_%”f_wﬁwﬁﬁ+§wm¥+@w_wﬂh+ ¢ )(Zw 2o A
32(z — 1)(21682% — 91z — 28)

27z

16
—16(2 — 1)(162 — 1)H; + (2 — 1)(22 + 1) [16H0H12 - ng}

16
+ CACrTR —?(32 + l)Hg

—32(7z — 2)Ho1Ho — 8(2 — 1)(92 — 1) H} —

to(z+1) [192H07_1 - 192H_1H0]

16(682% — 1172% + 21z 4 4) Hy 1
3z
16(z — 1)(432% — 112 — 2)

- 3 + 32(32 — 1)H0 — 32(2 — 1)(22 + 1)H1
z

—32(22% — 22— 1)Ho 1,1 + LY,
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+2|64HF + 64Ho,1 — 64G,|

—162(32 + 17)Co + (2 + 1)(22 — 1) [32H0H31

+[~16HE — 64Ho, 1 | H_y + 3G H .y + 32HoHo—y + 64Ho, 1,1 — 32Ho, 1
16(z — 1)(652% — 2
+L2Q [ (z )( o ) 32

N ~ 22(202 — 3)Ho + 32(z — 1)(22 + 1) Hy + 2| ~64H3

8
—64Ho1 + 64§2] + (152 — 4) [321{0,0,1 — 3243} +z [gHé — 32H,_1H2 + {128H07_1,_1

1472¢3

—|—128H070’_1 — 256H0,071 — 64H071’1:| Hy — 448<3H0 — 64Hg7_1 — — 192H0,070,_1

128
T5Z (62 + 35)

+64(84z4 — 923 +2722% — 482+ 6) HF  32(z + 1)(242* +62° — 112% — 4z + 4) H_1 H}

45z 1522

16(46682> — 52332% — 130z — 64) Hy
5 — 64(z — 1)(42 + 1)H, Hy
z

+768H{)00 1+ 128H 01,1+ 64Hp111 + |:64H0 -1 — 32H0} (o

1oty

+ Lg

—32(2 —1)(22 + 1)H  HZ —

64(30z* — 352% — 152 — 4) Hy _1Hy
1522

256
+64(z +1)(22 — 1)Ho 1 Hy — %2(422 + 5)CHo

8(z — 1)(110622* 4 1335z — 168)

45z
Cz

—32(z — 1)(62 + 1)H? —

4
—2—5 (1682 — 1082° + 3432% — 62 +24) > 2y

64(z — 1)(3712% + 37z — 14)H, 64

J— —_— J— 4_
s (2 1)(122" — 182% — 132° +22—|—2)

(2 + 1)(425% — 692° — 8522 — 42+ 7) |28 Hy s — 20 H ., Hy|

5( z+1)(122% — 22° — 327 — —22+42)%
Gy

+ 2
z
64(24z% 4+ 20822 — 172 + 4) H, 24+ 1)(122% + 1823 — 1322 — 22 + 2) r64
L 64( JHox (2 +1)( : (% i,
15z z 15
128 128 64(242° + 902* — 7523 — 4522 — 4)Hy 9,1
O Hy o H o+ —2Hy } 0,
15 Ho—1H-1 g1 -1] 1522
6 24+ 1)(624 —623+22— 241 256
(242 —3OZ +55Z+15)H001+ ( )( ) [—71‘[ 1H01
15 22 15
256 256 352 176 256
TBH[) -1,1 7H01_1:| [3 H()— T(Z— 1)(2Z+1) LM— 72(3224-2){3

—|—Z|:|:64H0’1 — 64H0’_1:| Hg + |:256H0’_17_1 + 256H0,07_1 — 256H070,1:| Hy — 256(3H)

384¢3
—128H5 _; + ©

+ 128H07171 - 384H070707,1 + 384H070’071 + [128H{)771 — 128H071] <2:|]

16(22262° — 432% — 63z — 24) Hy

L
o 452

32
73(42:3 +52* — 10z — 5) H§ +

8(z — 1)(375822 — 1299z — 152 1
3= 15 2-152) ;(z ~1)(22 — 23)H;
z

1)(122* — 2723 — 582% — 22 + 2) 164 64
+(Z+ ) (122 z i c )[BH_1H0—15H0,—1}—64(6Z — 2z —3)Ho0,1

22

32
+3:2(242% = 85)Ga + (= + (22— 1) [—64H0H31 + [321{3 + 128H07_1} H_y — 64CH_,
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—128Hy 11|+ (2 = 1)(22 + 1) |32H,HZ + |64Hy 1 — 64Ho | Hy — 32H? 4 64Hy 1
,—1, 0 ) ) Y,

128
—GAH G| + 2 [—7H§’ o+ [64H0, 1 — 64Ho, | + [~256Ho, 1,1 — 256Ho0, 1
384¢2 544
—|—256H070?1:| Hy + 2563 Hy + 128H§7_1 — 5C2 — ?HO 1+ 128H0 1,1+ 384H0 0,0,—1
—384Ho 001 + [128H071 . 128H0,_1} @} R\ 1)} . (603)

D The OMEs in z-Space

In the following, we present the massive operator matrix elements in z-space. They are given
by :

Aqu =
4 32 64
ag{CFNFT}% L2 (2 + 1)[63 Ho, — S Hf — %} . 227 13)H,
32(z—1)(422 + Tz +4)H 2 64 64
B Gl G et Ll L D@5 + L (4z2—7z—13)[£——H01]
9z 3 9 9
128 128 128 32 464 32(z — 1) (42% 4+ 7z + 4) H?
1 [—H _q, sy ey Bt }
+(z+1) 5 Hoor——Houa— — 062 — g o — =5 Ho 9%
L 128 64 32(z —1)(802% — 511z — 136)
192% — 162 — 40) H, —1)(22 — 5)H; —
27 ——(192® — 162 — 40) Ho + — 3 (z—1)(22 —5)H; P
64¢y 64 1856 128 256
(5722 — 131 —203[ H ] 1[ H 2 Hooor — 22
+(57z z ) 31 gptol +(z+1) o7 0,01+t g Hoo01 = —5~Hoo1a
320 5312 640¢3  1856(;7 8 ., 464
- e S e [ T
g oL T Hol g 27 a7 o~ 5 1o
256 32(z —1)(42°+72+4) 64
——(2] (6,2 95:— 34)Hoy + Ly | 2 W4 T4 d) 6Ly,
27z 9
80(z —1)(42® + Tz +4)HY  16(2 — 1)(342% — 2272 — 20) HY
81z 81z
64(z —1)(102% + 213z + 64)H 32
— —1 —2351)H
1 + 3553 ——(660z% — 15772 — 2351) Hy
64(222° 4+ 1627 — 172 — 16)¢3  64(z — 1)(13922 — 3701z — 752) (604)
27z 729z ’
Aqg,Q =
3 2 8 2 4 32 3
a8 CATENp —2—7(42 + 16z — 5)H0 + 8—12(142 +29)H;
—8—1(447: + 2432 — 56) H + gz(2()()z + 34TV HE — ﬁ(402z + 1472z — 205) H;
8 96
fﬁ(h + 72+ 5)H_Hf + —(577222 — 27934z — 451)Hy + 2 [5@
11392 256 16

| Ho+ T34z + )G Ho — 5 (45 = T2 — 1) Hy Ho

81 9

124



32
142% + 112 + 10) Ho_1 Hy — ?(142 — 172+ 10) Ho 1 Ho

16(z —1)(3122 + 7z +4) 32 8 16 2 2
572 -5 4z + DHo - qung - 8—1(2182 — 200z + 85) Hj
11392( o 4(1732752% — 1576682% + 21651z — 17368) 32
T 7292 T
1 32(1452° — 12322 + 3z — 16
18 95422 1372 4 112) ¢, (1452 2 +3: 2 16)Gs

81 27z
32 32(11842% — 106722 + 4872 + 18) H
Hi + C2H0} ( ) .
27
32 32

|: :|
( ) 81 = 81 !

+64(
27

+L3,

—=(1092° + 47z + 47) G

+2(z + 1)[

64 32 8(20523 — 16822 + 422 — 52
—§ZH0 5 “=(92% — 20z — 5)Hy + ( )

L2
+ 27z

) =+ (22’2 + 2z + 1) |:—7C2 — %H_lHO

64 128
g+ |52 — o, ]

2 4 4
+ (422 —4z+5)H, —i—’ygg(ng - %

32 32
2% HoH?
g7 oL 50

+2—$(24z2 — 134z + 3)H0’1 + (7Z2 + 4z + 5) [ (3 — % 0 0,— :|

32
+ S Ho ]|+ (722 = Ta 4 5) oA

3
9
32
3
1

32
27

1 2 8(37912% — 331822 + 465z — 344
+2—$(238z2 — 646z + 5) Hy — 3—(7z2 — 724 5)HE+ (37912 S )

+392(7Z —z+5)¢+ 3(1582 — 149z + 85) Hy + (72 + 72 + 5) [_%@

16 8
— (142 — 352 + 10) Ho 1 + L —5(10 —3)H0—§(162 + 128z — 3)H}

—%4H \Ho + 6941{0 e %ZHOJ + (222422 +1) {—%H,ng
+%4H07_1H0 + 165 — %HO,Q_J +72 [—%Hi’ - %H&Hl + [136H01
—%@]Iﬁ + 4¢3 + Ho [iHO,l - %Hﬂ - %Ho,o,l - 8H0,1,1} + %2(14732 — 92+ 10) Ho 1,1
+(222 422 +1) - 27H_1H0 + 69 Ho, 1 H2 — %SHOO _ Hy — 24254<

%H‘)OO‘J +7q9[217H1 + [%@ - §H°1}H1 9HS’H1 [% 9 s Hoo,
+196H011}H1 Cz H01+ SHO 1(2+H0[§H071—3H12} +H0[247 i —§C2H1

8 8 8 8 8
“°H °H } ® Hooo1 — —Hoo11 — - H }
3410,0,1 + g 10,11 + 310,001 — gHoo11 = gHo11a ]

4 4
+CpTENF ~5 (282% + 1162 — 67) Hy + 8—1(28822 — 2582z + 2341) H

4 4
—§(2152z + 5141z — 13876) H + e (148802% + 734722

+154967) Ho + @(622 —z—4)(3Hy — %(22 —z+2)H Hy+ L},

16
5 —g(zz —1)H;?
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—352(62 —z 74)H0 +

8(12423 — 25822 + 1592 — 16
( z 2% 4+ 159z >+§0H1
27z 9

8 17952423 + 253525822 — 27138632 — 42688
— (36422 — 224)H? —
4 (36427 — 3732 + 224) Hj T
448 64(1172% — 2512% + 1542 — 16) (3 128
1322 — 132 + 8) ¢y — 92— 1 [ H,
81( z z+8)(2 575 + (22 - 1) 3 e
16 16 32
——H, } 218822 — 22782 + 1613) Hy + L%, | — = (22 — 1) H}}
15 H0] — 53 (21882 2+ 1613)H + 5 (22— 1)Hy
16
—3(22: +3)(4z — 3)HZ + = (1602 + 1462z + 305) Ho
4(100023 + 135622 — 2247 —208) 32
_ (10002 - : )——(4z2—4z+5)H1
27z 9
4 8 8 16 32 32
‘ng[ §H12 + f? gHO,l] + (1622 — 16z +5) [2—7H1H3 — 2*7Ho,1Ho + 2*7H0,0,1}
32 896 64 20
72 7 5[—H _2ZH, } Lo | =22 (22 — 1) HE
+(72 z+5) g i+ gy Hox — o Hoa | + L 3(2 )H
16 2 3 4 2 2 8 2
—g (142% 4372 — 26) Hy + 5 (1362" — 1742 + 909) Hy — (322" — 2393z — 4145) Ho
64 4(35562% + 3334222 — 381752 + 800) 16
—(z—1)zHHy — 1402% — 14 112) H,
+ 3 (z )zH1H, s 27( 022 9z + )
32 64(o 4 4 8(3
2 3
+(722 = 72 +5) | S H - T} 5 00422 4z 1 5)Hy, oy |G HY = SHEHL — =
8 8 8 1 8 64 16
S HoHy, — S H, °H, ] 0 [——H4——H3H 22 GH 4+ ¢
+3 ofo — 5Hoon + 3Ho1 + Yyg o 1 — oo HoHy — GHy + 45C2
8 16 16 8
+§H3H0,1 - §H0H0,0,1 + gHo,o,o,l - 9H0,1,1,1}] } ; (605)

PS
Agq =
2 2 2 2 8 2
az{ CpTr g(82 + 152+ 3)Hj — §(56z + 33z + 21) Hy
A4z —1)(422 + 7z + 4)
3z

4(z —1)(4002 + 121z 4 112)

L2
T 27z

- 8(2 + I)HO

(Z — 1)(422 + 7z + 4) [%HQJ — %HOHl]

z

_l’_

4
+ (Z + 1) [—gHg + 16H0’1H0 + 32(3 — 32H0,071]

|

—%( 2> — 32+ 3)Hj — 9(4022—1—1492—1—115)}[8

16(z — 1)(2822 + 2 + 10)
9z

8
+Ly (8(2 + 1)Hf — 5(822 + 15z + 3) Ho +

+a S{GQq (3) + CFTF
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+32(82% — 182 — 1) Ho1 Ho + 22| 64Ho,0,1 — 32Ho,1Go| Ho + (1657 — 122 — 5) H{

8 8
—|—§(24z2 — 40z + 7)H} + 5622° — : (2552% — 140z + 13) (5 + 2(1522 — 1372 + 36) H}

1

—8(102% — 162 + 1) Hg | — 7182 + 4(42° — 202 4+ 7) H{ (o — 5(264,22 + 1078z — 311) (s
—4(112% + 362 — 21) H1 (o + 4(322° + 222 + 23) Ho 1 (2 + 16(62% + 22 + 1) Ho 0,12
—40(42% — 10z + 5)Ho 0,12 — 32(52% — 82 + 4)Hy11C + (2 + 1) (32 + 2) [—8@? — 16H_1Ho(y

—|—16H0,,1C2:| + (222 + 2z + 1) |:16H0C2H31 + [16{22 — 8H3C2 — 32H07,1C2] H |+ 32H0’,1’,142:|

—%(38422 — 8622 + 277) (3 — 16(52% + 22 + 1) (a3 — 4(1122* — 2712 — 24) Hy

+1—36 (1922 — 82 +4) (s — % (242* — 34z + 1) H1 (3 + %(1422 — 30z + 15) Ho,1(3
—4(802% — 111z + 41)Hy + (2 — 1)(3z + 1) [?HOHf - 16{2}

+L3y —% 0,12° + 8Hpz — %(8,22 — 2z +1)H§ + ;(22 —11) + 3?)2(4,22 —2241)G
+§(4z — 1)Hy 4+, EH% + gHOHl} +4(42 + 39)Ho .1 + (52° — 82 +1) [64H1H070,1

—32H0H1H0,1} + (622422 — 1) [:32110,111070,1 - 64(4 +8(5622 — 952 + 29) Ho 1.1

32
+32(42* — 62+ 3)Ho1Ho 11 + L3, —?z(z + 1)Hj — 162(32 + 4)Hg — 4(82* — 22 + 1) H;

—1282Hy — 2(1002* — 90z + 27) Ho + 16(42° + 22 + 1) (o Ho — 16(42% — 8z + 1) Hy H
+642°Hy _1Hy + 82 — 4(162% — 202 + 1) H} + 20z + 32(z — 1)(3z + 1)
+162(52 — 2)¢2 + 32(52% + 22 + 1) (3 — 8(252% — 372 + 17) H;

+42, [4H§ +12HoH? + AHZH; — 16C,H; — 4@} (2 4+1)(32+2) [16@
8

32H | Hy— 32H07,1} + (422 =22+ 1) [HO [32@ _ 32H0,1} _ gHS’}

—16(42% + 2+ 1) Hon + (2% + 22+ 1) [-32Ho B2, + [16H3 — 32G;

64 Ho, 1 | Hoy = 64Ho, 11| — 32(62% + 22 + 1) Ho,1 + 16(822 — 62 + 3) Ho,

—16(22 — 1)Ho 11 +5| + (42 — 1) [SH%HO,I - 32H1H071,1} +16(3022 — 222 — 5) Ho .01

1
+(822 =22+ 1) [1—5H§ o+ 48 Ho 0,0, Ho| — 32(82% — 232 — 2) Hoo,,1 +8(362% — 442

—é(zsz2 +22+3)Hj — 3(4022 +23z + 4) Hy — 4(11227

byl

—17)Ho1,1 + L

+32z + 25)H§ + 16(22 — 1) (42 — 1) HG + 32(22% + 1) G Hi + 32(2 + 1) (52 + 4)H_1 H}
—4(16z — 11)Hy H§ + 16(62” + 22 + 3) Ho_1 Hj — 8(42* — 62 — 1) Ho 1 H}

—8(62° 4+ 22 — T)H{ Hy — 4(942% + 79z + 67) Hy + 16(82° + 2z + 11) (2 Ho

+16(102% — 182 — 7) (o Ho + 32(82% — 82 — 1)(3Hy + 16(122 — 62 + 7) (3 Ho

—4(1842* — 2142 + 63) Hy Hy — 32(22% + 162 — 3) Ho,—1 Ho — 8(122° — 46z + 17) Ho,1 Hy
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—128Hy,_1,—1Ho — 16(82% + 22 + 7) Ho 0,1 Ho + 32(142% — 102 + 5) Hy 1,1 Hy
—16(z — 1)(52 + 1) H} + ?(122«2 — 30z 4+ 11)¢5 — 2(15622 — 154z 4 85)(3
—4(1092* — 1282 + 29) HY — 32(22° 4+ 2z — 1) Hj _; — 32(42° — 2z + 1) Hj
%( — 3242% + 11342 — 959) + 8(992% — 56z — 14) (s + 16(102° — 22 — 7) H1(o
—64Ho,—1(2 — 64Ho1(2 + 16(112> — 172 + 23) (3

+16(492% — 162 — 20) (3 — 8(472* — 20z — 29) Hy + (52° + 23z + 20) [16@
+32H _1Hy — 32H07,1} —4(342® + 10z — 11) Hoy — 64(z — 1)(3z — 2)H1Ho 1
+(z+1)2 [—128HOHE1 + [256H07_1 - 12842] Hoi— 256H0,_17_1}

~64(32% = T2+ 7) Hoo,—1 + (227 + 22 + 1) | ~32H2, HE — 96Ho0.-1Ho

YH_, [?HS’ n 64H07_1H0” — 24(422 + 122 — 5) Ho 1 + 16(z + 10)Ho 1.1
—32(22% — 10z + 1) Ho0,0,—1 + 64(52% — 22 + 4) Hy 0,01 — 16(162% — 102 + 5) Ho 01,1

8
SHIHy + | =56Gs + 32Hoo,-1 — 24Hoo,

8
—~24Ho 1| Hy — 16Ho, 1 Ho, + Ho [ng’ + (= 48¢y — 16Ho,_1 + 24Ho 1) Hy + 16H, 11

oy [2H + 6HZH} + [16Ho, — 24Co | HE +

1 16 2
+16Ho,1,71} +16Ho,—1,0,1 + 8H0,1,1,1} + Yoy [*gHi} + [ 3 SHOH?

Hoyq — 8(2}H% —3

28 264
-+ |:£ — 24H, 0,1 — 16H() 1 1} Hl 3H§H1 + 12H§H071H1 + [?422 — 16H071C2

3
112
+16H3,1}H1 +961n(2)¢2 + Hy [—ng + [16H0,1 - 18@}}112 + [ 343

—48Ho,1| Hy +40Ho 11| | = 16(2422 = 142 + 7) Ho 0,01 — 32(2622 + 102 — 5) Ho 0011
—96(42 +2Z—1)H00101—16(28Z —54Z+27)H00111—32(82 —142+7)H01011

ytyds

— 24Hp 0,1

8
—16(162% — 182 + 9)Ho1,1,1,1 + 133 | + CpTF 5 (8z2 +322 — 13)Hj + §(20z2 + 932

—43)H§ — ?(162’2 — 135z + 58) Hj + §(32z2 + 40z — 29) G HG + ?(10%‘ — 122+ 1)H H;

64 64 4
—5 (- 1)*Ho 1 H + 3(2922 +92 —69)Ho + 5 (242* — 1362 — 559) (o Ho
16 32 64

(72z — 40z +29)(3Ho — 3(162' — 272+ 10)H Hy — 5(5z — 4z +2)Hy,1 Hy

12 2 1
38( + 2z —1)Ho o1 Ho + 39 (z—1)(B3z+ 1)H} + L3, —36(22 —-1)H
16 16(622° — 1112 + 75z —8) 32
——(242® — 8z — 5) H, H
5 (242 — 8z — 5)Hy + 57> +3 A0 Hi
1 979423 — 208142% + 12015z + 160
_Tg (21827 — 1222 + 61)¢2 + (12z 1Tz 4)HE - 2(9794 — 2+ 160)
6082 — 663622 + 4467 256 16(1702% — 1832% + 147z — 8
( z z°+ z+ )Cz (4 2 2_1)H1<2_ ( z z*+ 147z )Cg
27z 9 27z
32 32
+(22 — 1) [15H0 +8CHj + (3H0} 3 (202 =172 — 1) H; + — 3 (282% — 492 + 16) Ho 1
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32 64 8
+12, -3 2 DHS — S+ 1B~ 2)HZ + §(144z2 + 1662 + 325) Hy

4(22962° — 242? — 1677z — 208) 32

16
272’ — 5(82 fH()Hl — 8(2

3

2 82— 5) Hy + oy [AH] +

8
+*H0,1}

3 + %(1022 — 4z + 7)H0,0,1 + %4(322 —6z—1)Ho,,

20 8 4
+Ln | =5 (22 - H§ — §(16z2 + 80z — 55) Hjy + 5 (2962 — 260z + 931) H§

—2% (24022 — 22032 — 4228) Hy + % (2322 — 26z + 4)H, Hy — 63—4 (42* — 62 + 3) Hy 1 Hy

32 2(6892z° — 851102% + 85137z — 1600) 64

—3(2z2+z—8)Hf+ 0 +§(2z2—11z—8)c2
32 16 64
+3 (622 +22 — 1)(3 — 5(244,22 — 271z + 56) Hy — 5(25% — 37z —4)Hy,
256 16 64
(= - 1)*Ho0,1 + 75 {3Hf’ 3 — HiHy +8Ho 1] + 3(1022 +22 — 1) Ho0,1
2 16 26(o 8 160¢3 64 64
0 4 3
-y} [ H ——}H “H3H [ — 2 Hoor - = }H
+'qu[ g1 3 0,1 3 1= g0 1+ 9 3 0,0,1 3 0,1,1| 411
32 32 16¢27 64 80
HZ, — 124, H{H[ H ——}——H } h }
+4 3 1101 0,162 + Ho | Hy 5 Hou 3 5 Hoa 5 Hora
2 4 4 4 2 3
+CrTsNp —§(z —2)(6z + 1)Hj + 2—7(4042 — 54z + 69) H;

4 8(942% — 2342 4+ 159z — 16) H1 Hjy
— 5= (311227 — 1329z — 210) H} — (94 & 2= 16) i g

9z
—I-L??(GZQ +4z — 11) Ho 1 H — 2(14’22 — 52— 11)C H§

16(155623 — 15392% 4 722 — 80) H1 Hy
27z

8
+57 (278242% + 4929z + 2631) H +

32(1012% +2222% — 392 + 8) Ho1 Ho 32
- ( > zgz z ) 0,1 o_%(222+28z_17)H001H0

8 16
+3 —(2402% + 1662 + 193) (2 Ho + (78z — 133z — 28)(3Ho + — 9 (z—1)(3z + 1)H?

. 1 2 8(12423 — 25822 + 159z — 16
+L3, —;(2;; —1)H? - 39 (622 — 2z — 4)Ho + (1242 2272 : ) + %'ygng

+§ (122° — 172 + 4) H} — %(% + 582 — 11)¢5 — —(72807: — 56462 — 5552 — 368) 2

4(2211582" — 2260262 + 171632 — 5248) 8 G
- 2432 ~ 57 — (37842° +20462% + 10952 — 16)

16(14482° — 13412 + 18z — 80) Ho 1
27z

—1—1—;(2022 — 172 — 1)H; —

16(4982% 4 65422 + 3z + 16) H 2
. (4982 zgz z ) 07071+3§(3z2—6z—1)H0,171

32 32 16
-5 (142% — 742 +19) Hop 0,1 + L3, 5 (22— 1HS + 5 (22 +3)(4z - 3)H?

4(100023 + 135622 — 22472 — 208 2
(10002 2272 ‘ )—1—39(422—42—1—5)H1

8
—6(16022 + 1462 + 305) Hy +
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4 8 81| 16 1 8
0 2 4 2
TYqg [ng + §H071 — ?] + — 9 (22’ — 2z — 5)H1C2 + ’ng[ §H1 + §H071H1
4 32 32 16 16 32
——H3Hy + { H001—*H011]H1+ —G3Hy + H01+Ho{ HiHp — HO,LI}
9 3 3 3 3 3
40 , 4 20 ) s
T3 Ho1a1 + { 4H7 — §H0H1 - §H0,1}C2] + Ly —3(6,2 + 32 —7)H}

8 16 32
+5(2902° + 1942 + 377) Hif — - (12442% — 12262 — 1319) Ho + - (22 + 82 — 13) Ho,1 Hy
16(622° — 20222 + 149z — 16) Hy Hy N 2(209602% — 774782 + 62367z — 4256)
9z 81z
16(722° — 19427 + 175z — 16) Ho 1

9z

16 32
EHO,M} - S (52 + 424+ 13)G

384¢2
5

Jr1§6(5z2 — 8z + 13)H} — %(6822 — 77z + 28)Hy +

32 8
(1022 4+ 102 — 23) Hoo1 + 7, | 5

H? —4HZH, +

64 20
= (10:2 = 9)¢s + (22— 1) [—gH{% + 64Hy 01 Ho + 128CHy +

_ 192H0707071}]

4 208
+(22 — 1) [_7 g — 8<2Hg) =+ 32H07071Hg + 7C3Hg — 128H070’071H0 + 128H070’070’1 — 128C5}]

15 3

1 1 8
+CACFTr —1—8(76z2 — 178z + 11)Hj — 5(449&2 + 16562 + 993) Hj — 3792+ 5)C2Hy

4(2742° — 2382 — 7z — 24) H H})
9z
2(1662° — 1562% — 9z — 16) H{ H}
3z

363522% + 3459z — 48) H§ + 42(132 + 4)(o H§ — —(762 + 110z — 1) {2 H;

+-(132% + 82 + 3) L H}y — §(822 +4z —1)H_Hj —
6

>—~C.O\Oo

(22% + 82 + 5) Ho Hy + 4(122% + 162 + 1) H? | Hf —

NE)
3
T
—322(2z + 1)GHG + 3 (362 + 22+ 11)GH — 8(52° + 7z — 4)H_1 H§
+2(952z3 — 17402* + 969z — 184) H, H§
9z
4(322% 4+ 1222% — 252 + 24) Hy 1 H}
4 JHoaHg _ 32(z +1)Ho, 1,1 H3 + 96(2> — 2z — 1) Ho 01 H}

3z
B 2 2 8 B 37, 32 e 48 2
8(362" — 462 + 11) Ho1 1 H — 5 (2 +2)(32 — 2)H{Ho — - (42" = 82 — 1) G Ho + (122

8(2292° — 29722 + 63z — 40) H{ Hy
9z
2 2
~31 (1222482% — 67419z + 15057) Hy — 962 (2 + 2)CaHo — §(mz2 + 1757z 4 629) 2 Ho

4(1382% — 12222 — 23z — 16) H1 (2 Ho
3z

4
+16(2? + 4z + 2) Hy _1(Ho — 8(262% — 182 + 21) Ho 1 (o Hy — §(736z2 + 18262 + 149) (3 Ho
4(8882% — 69522 + 380z — 396) H1 Hy

—4(4z + 1)Hy 1 H}

—49z — 3)(3Ho + +8(22 — 5)(82 + 1)H§  Ho

—82(13z + 19)H_1(o Ho + 8(322% + 362 + 1) H_1 (2 Ho +

+162(13z + 9)¢3Ho — 5 —16(72% — 2+ 4) Ho_1 Hy
z
+32(923 + 23122 — 99z + 23) Hy 1 Hy N 8(3822° — 3682% + 7z — 32) H1 Hy,1 Ho
9z 3z
16(18923 — 822 — 35z + 12) Ho 0,1 H
—642(2z — 3)Ho01 Ho + ( ; JHoo.Ho
z
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8(792z3 — 70022 + 5z — 48) Hy 1 1 H,
8 y ) Ho,u1Ho +16(82” + 22 + 1) Ho,,0,—1Ho
VA

+64Z(62’ + 7)H0707071H0 — 64(112’2 — 3z — 2)H0707071H() + 32(22’ + 1)(82 + 9)H0707171H0
2(1742% — 1372% — 322 — 4) HY

—1—32(20,9:2 — 182+ 9)Ho,1,1Ho —

9z
4(2212% — 26222 + 132 + 4)H} 2 2
A ;; e L = (2652 = 1022 — 23)3 + - (775457 — 95542 + 31)¢3
4(990z% — 102922 + 1512 — 17) H N 8(2752% — 2002 4+ 19z — 16) Hg
3z 3z
| 968282° — 1321462% — 168912 4 8388 8(472° — 452" + 62 — 4) Hi (o
81z z
507223 — 6959427 + 5289z — 4320
—8(1412% + 462 + 9) (o + (0722 P )¢z

4(23022° — 26802% + 293z — 216) H1¢2  4(1262° — 21822 + 1212 — 16) Ho,1 (2

9z 3z
+16(62> — 2z — 1) Ho,—1,-1(> + 8(102* — 22 — 1) Ho o1 (2

—8(222% + 462 — 35) Ho0,1(2 + 16(482% — 262 + 31) Hy 1,1(>
+(422 4 22+ 1) [16H0H0,,1¢2 - 32H0,0,,1g2] — 4(5922 + 652 + 20) s

2 4
+§(3526z2 — 3590z + 323) (3 — 8(72% — 122+ 2) (o3 + §(134,z2 — 374z — T7) (s
8(16662° — 145427 — 17z — 128) H1(3

+12(3622 + 562 + 5) H_1¢3 — 4(522% + 882 + 9) H_1(3 + 9

+8(82% — 222 — 11) Ho _1(3 — 32(122% + 62 + 13) Hy 1(3 — 4(122° + 62 — 5) 5
4(769642% — 8525722 + 9162z — 2381) Hy

81z
8(84z% — 7022 4+ 52 — 8) H?H,
+(2 +1)(22 +5) [16H0,71 - 16H,1H0} ¥ ( y )H{Ho,1
z

4(208423 + 566122 + 12602 — 1188) H, 16
( 7 JHos + 5 (= = 1)(152 + 1)Hi Ho,

—4(282% — 342 — 17) (5 —

+322(162 + 23)Ho 1 +

16 4 2
+L%Y, -3+ 1)H§ + §(292z2 — 94z + 11)Hy + g(4()z2 — 20z — 31)
32 8(14623 — 14222 + 52 — 16)H 16 16
—S (427 - 102 - 1) + ( o LI 70 [—?Hf - ?HOHI}

—32(22’ + 1)H071 + 16(192’2 + 5z + 4)H0’07_1 - 32(2 — 17)ZH07()71

4(20122° +10142% — 807z + 184) Ho o1 8(7642° — 72422 + 112 — 64) H1 Hy 1
9z 3z
~16(42 — 50z — 28) Ho, Hoo,u + (2% = 2+ 4) |~ 16HoH2, + |~48Cs + 32Ho,— + 32Ho, | H-y

—32H0 11 — 32Ho_11 — 32H0717_1} + (722 + 5z + 4) [H_l [32@ - 32H071}

8(21052% — 30752 + 216z — 80) Ho,1,1
9z

+32Hp,—11 + 32H0,1,71} -

8(33623 — 29222 + 232 — 32) H, H,
8 ; JHiHor1 32(182% — 10z + 11) Ho1 Ho,1 1
z

8

2
+L3, —§(1322 + 21z + 6)Hj — 82(5z — 6)Hy + 5 (24682% — 30502 — 587) Hy
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6(z — 1)(552% + 7z + 4) H, Hy

1
—16(42* — 62 + 1) (e Ho + +16(22° — 10z — 1) Ho 1 Ho

3z
8(90z3 — 8922 4+ 4z — 4) H? 238023 — 163622 — 5332 — 48
+( z z z ) 1_4(2_1)(32_1)+ z z z
3z 3z
4 8(84223 — 93722 + 832 — 28)H
—5(70z2—278z+31)g2—8(1822—2z+9)g3+ ( 5 JHh
z
16(332% + 2622 — 132 — 4) Ho,1

+242(z + 1) HZ + 7Y, [—SHf’ _12HyH? — 2H2H, + 24@}11} - 5
z

—32(22 -8z — 1)H07071 + (222 + 2z + 1) [—12C2 +8¢3 + 24H0’,1 — 16H0H07,1

+H_ [8H§ — 24Hy — 32C + 32H0,1} —32Hy,_11 + 16Ho 0,1 — 32H071,_1} —48(2z + 1)H0,171]

8(7302% — 2602 — 137z + 24) Hy 00,1
3z
51203 + GAHFHy + | ~384C; — 224] Hy — 24Ho, 1o + Ho |192H7 + 512H, | + 256 Ho 00,1

~8(162% + 20z + 1) Hy 00,1 — +(z—1)z [128Hf

(22 = 1)(22 + 1) [H1 [16Ho 01 — 16H0,0,-1] — 16Ho, 1,0, + 16Ho0, 1,1

2 32 16
—16H0’07,1’1 — 16H0’0’1’,1} + ’ygg [gH{) + [% —_ ?HO’I] H?
4 80 1
+§H3H12 + [—343 -+ 68H07071 + 20H071’1:| H12 + gHng + Hg [—CQ — 20H071] Hy
494
+ [—?CQQ + 48H071C2 — 36Hg’1 + 16H0707071 — 24H070,171} Hy — 48 ln(2)(2

4 152
+Ho |~ H{ + [16G; — 40Ho, | H} + [~ =3=Cs + 32Ho 0, + 104Ho,11 | 1 |
8(74023 — 54622 — 93z — 48) Ho 01,1
3z
(422 + 82+ 1) [ (166, — 16Ho.) B2, + [~16HoHo, 1 +32Ho, 11 +32Ho 1,1 | H 1

16
+16HoHoy, 1,1 — 32Ho, 1,11 — 32Hp, 11,1 — 32H0,1,71,71} + (822 + 12z +1) [—EHoHil

—1282(2z — 5)Ho,0,11 +

—I—( — 24¢s + 16H0,,1 + 16H{]71)H31 + |:16H0H071 — 32H07,1’,1 — 32H07,1’1 — 16H0,071
—32Ho,1,—1} H_1 —8Hy 12+ Hy {—16170,—1,1 +8Hp0,—1 — 16H0,1,—1}
+32Hoy,—1,-1,-1 +32Ho,—1,-1,1 +32Hp,—1,1,—1 + 16Hpo, 1,1 + 16Hp 01,1 + 32H0,1,71,71}

&

2 2
+Lar| 552+ 2)Hy — 5(23622 —2z+ 11)Hj — §(157822 — 1883z — 353) H;

+16(22> — 4z — 3) (o HG — 8(82% + 22 + 3) (o H§ — 8(62° + 82 + 5) H_1 H{
4(2742°% — 3602* + 111z — 16) H1 H
3z

+4(82° + 122+ 1) H_Hj —

8(972° —992% + 6z — 16) H{ Hy
3z

+2i7 (43222% — 10579z + 200) Hy — 16(52% + 13) (2 Ho + 8(1282% + 1242 + 29) (2 Ho

—4(522” + 10z + 33) (3 Ho + 4(522* + 370z + 97) (3.Hy

+4(45Oz3 — 8122% + 415z — 208) H, Hy
9z

+8(22% — 102 — 3) Ho,_1 H§ — 16(72* — 10z + 2) Ho 1 H§ —

— 8(42 + 1)Ho,—1Ho — 16(42° — 162 + 21) Hy,—1 Ho
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8(1082% + 39422 — 1012 + 16) Hy 1 H,
_8 . JHoHo _ 64(62% + 42 + 1) Ho 1,1 Ho
z

—16(262° — 2z + 11) Hoo,—1Ho + 16(182* — 222 + 15) Ho 0.1 Ho
(222 = 102 + 1) [32Ho, 1,1 -+ 32Ho,1,1 | Ho — 16(82% — 30z — 9) Ho1,1 Ho

8 12 12
+§(193z2 — 1662 — 16) H} — E(sgz2 +62+75)(5 + g(88z2 + 106z + 113)¢5
4(23652° — 25102% + 121z — 56) H
223652 ;; SOOI | 6622 420 - 1) HE, - 32(2:2 4 3) 2,
12274823 — 979102% — 30697z — 1440
_|_
o4z
8
—5(120722 — 1190z — 233) (2 — 16(52” + 62 + 4) H_1 (s

8(522% — 7822 + 45z — 16)H
+ ( 3 ) 162 + 32(82 + 1)H0’,1C2

+16(42> 4+ 10z + 5) Ho,—1(2 + 32(62° — 16z + 3) Ho 1 (2 — 2(442% — 1842 + 235) (3

| 2(34282% — 31202 — 8252 — 192)(3 N 8(80652% — 90102 + 1094z + 102) H,
3z 27z

(2 —1)2 [—128H12 - 128H0H1] F(2+1)(52+2) {16H_1H0 - 16H0,_1]

+8(502% — 192 — 37) &

(2 +1)(182 — 37) [16H,1H0 - 16H07,1} F(2241) [—SHO,,IH[% - 16H37_1}

4(164023 — 16582% — 215z + 208) Hy1 ~ 16(80z° — 902% + 9z — 8) H1 Hy 1
+ +
9z 3z
F(z 4 1)(52+9) [16H0H%1 ~32Ho 1 H_1 + 32H0,_17_1}

—|—22 |:H0 |:—64H07,17,1 — 64H0’07,1:| — 64Hg] — 8(822 +4z — 1)H0,07,1

32(17z — 4)(22% 4+ 2z — 1) Hop,
3z
(422 4+ 82 + 1) [-8HoH?, + [~24C + 16 Ho, 1 + 16Ho | H_1 — 16Ho, 1,1 — 16Ho,_1,

+16(142% — 242 +47) Hop,—1 +

—16H071771} + (102’2 + 20z + 13) |:16H,1H0’1 — 16H07,171 — 16H071,,1]
8
—5 (7227 + 290z + 11) Ho,1 1 + = [128H0H0,1 —192Hy o1 + 256H0,171]
2
+’72g [_4Hil + 6H3H12 + [32C2 - 24}10,1] H12 - gHS)Hl + |:168C3 - 48H0’07,1 — 40H070’1

+24H0,171] H, + Hy [4Hl3 + [64(2 +24Hy_y — 8H071] Hl] n 24H0’,1H071}
—32(6z — 1)Ho—1,0,1 + 32(82% — 6z + 3) Ho_1,01 + 16(82% + 22 + 1) Hy 00,1
+16(502% + 22 + 31) Hy 0,0,—1 — 642(42 + 5)Ho 0,01 — 16(182% — 182 + 25) Hy 0,01
—32(102% + 142 + 5)Ho 1,1 + 2(2 + 1) [—128H0,1 + 128HoHp o1 + 256H07071,1}

160 104
+(22° +22+1) [?HoHil + (= 72Hg + 208(> — 160Ho,_1 — 128Ho 1) H?, + [7H3
+ [—352@ +128Hy 1 + 64H071} Ho — 384Cs + 320Hy 1y + 256Ho, 1.1 + 32Ho o1 + 96Ho,0.1

+256H01 1 + 64H071,1} H 1 —320Hy 1 11— 256Hy 111 — 256Ho_11, 1 —64Hy 11,1

—32Ho,0,-1,-1 —96Ho,0,—1,1 —96Hp0,1,-1 — 256 Ho;1,—1,-1 —64Ho 1,11 — 64H0,1,1,—1]]
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+8(282Z3 + 16022 ;252 —48)Ho,1,11 s [%Hg G4 2 + [—128H0,1  384Hy | Ho
+384H01Co — 768H0,17171} e [—%Hg n [256 _ 32H070’_1} HZ — 224Hy — 192Ho 1 1C
+128H0,_170,171] + (22 + 1) [—g 01 H + [16H§7_1 — 32Ho,—1,0,1}H0

+Hop, 1 [72C3 —64Hp 1,1 — 32H0,0,—1} —64Hp 1,101+ 128Hp _10,-1,—1

+64Hy _101,1 +256H00,—1,-1,-1 + 32H0,07_1707_1} + 32(1022 + 62 + 3) Hop,—10,1
—64 (52 + 2z + 1) Ho,0,-1,-1 — 32(62” + 22 + 1) Hy0,0,0—1 — 3202(2z + 3)Ho,0,0,0,1
+16(802’2 + 222 — 1)H07070’071 + (2022 + 14z + 7) |:32H070707,171 + 32H0’070717,1}

+(422 + 102 + 5) [—321{0,0,07_1,1 - 32H0,070,17_1} +1282(92 + 10)Hoo.01.1
—16(6022 + 374z + 120) Ho 01,1 + (52 + 42 + 2) [ 64Ho,0,1,0,-1 — 64Ho, 1 o,
+(42* + 62 + 3) [32H0,71H0,0,1 +64HoHy, 11,1+ 64Ho, 1,101 — 32H0,0,1,0,71}
—16(1102 + 53) Hoo1.01 + 32(10422 — 8z + 55) Ho o111 + 2(2 + 1) [—64H070,1H§
—128H_1 Ho1 Hy + [1281{0,,1,1 +128Ho1._1 — 384H070,171} Ho + 384 H 0.1

—128H0’1,1 -+ 128H0’_1’0,1 — 768H0’071’171} + 16(7222 — 26z + 49)H0’170’1,1

64 —160
(25 + 22+ 1) [16HoHYy + |~ H} — —5=Go — 64Ho,
4 .
—%H()’l} Hil + [gHg + [—5662 + 64H0’_1 — 32H071} Hy —160(s5 + 192H07_17_1

4
3
+ [64{3 — 128 — 128H07_17_1 + 64H0’_1’1 — 96H0’0’_1 — 64H070,1 + 64H0’17_1 + 64H0’1’1} Hy

296
+TC22 +48Hy _1G2o — 96Hp 1¢2 — 384Ho —1,—1,—1 — 128Hy,—1,—1,1 — 128 Hy 1,01 — 128 Hp,—1,1,—1

+64H0,_1’1 + 96H0’0’1 -+ 64H0’17_1} H31 + [ Hé + |:—28C2 + 16H0’_1 + 32H0’1} H02

—192H0707_171 + 160H07070,_1 + 32H07()70,1 — 192H0,0717_1 — 128H0,07171 — 128H071,_17_1} H_4

+96Ho, —1,1Co + 96Ho1,—1(2 + 128 Hy 1 + Hg | —32Ho 1,1 — 32H0,1,71} + Hp [—64H0,71,71,1
+64Hy, 1,01 —64Ho,—1,1,-1 —64Ho, 11,1 +96Ho0,1,-1 + 64Ho0,-1,1 +64Hp 1,1 — 64Ho1,-1,-1
—64Ho1,-11 — 64H0,1,1,—1} +384Hp, 1, -1,-1,-1+128Hp 11,11

+128Ho,—1,-1,1,—1 + 128Ho,—1,0,-1,1 + 128Ho,—1,0,1,—1 + 128Ho —1,1,—1,—1 + 192Ho0,~1,-1,1
—64Ho0,—1,01 +192Hg0,-1,1,—1 +128Hp0,—1,1,1 +192Hp0,1,-1,-1

+128H070717,171 + 128H07071717,1 + 128H0717,1’,17,1} + 16(202’2 — 14z + 13)H071717171] } . (607)

The OME A,, o(2) as a diagonal element in the singlet-gluon matrix has distribution-valued (+,
d(1 — z)) and regular (reg) contributions :

Agg,Q(z) = [Agg,QHr(z)L + Agg,Q,reg(z) + 0997Q5(1 - z), (608)
with

/0 021 (2) [Agya(2)], = / 221£(2) — F()]Agyos(2) (609)
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1
/OdZOgQ,Q5(1_2> = Cyaq -

}

64 32

The different parts are given by :

A997Q7+ =

8pa 80, 2
37M 9 27

2
a
Sz—1

{C’ATF

Ly

640 16]

3 9 3

1
+a§’z 1 {C,%lTF

16 160 320, 256¢; 1240
- g 90 50220
+[ IR R 3 81

3

88Hy  16(3
9 3 27

32 16
+[e[5HE+ T+ ]

1763 22672]
3 27

243

+CACrTr | Las [64(3 — 4—30} — 8[3\/1 + [—40C2 — 466}]

9

g 224
M o7

12 640

16 H 560 224 5248
+OAT2 [ 0 G G3 ]7

3 27 27 81

160Cs
27

64(s

10496] 7
27

243

64
L3, —
Moq 81

32H
JrC'ATI%NF [ 0

ng,Q =

16 10
— Ly + —

ALy — 15
3 9 M

+ CrTr

4
s Trla + ag{CATF

16¢2  160(3 N 277

3 9 9

16¢; 2

3 3

L3, +

+a§’ { CflTF

1045

736 20(5

3 9 3

[Ho [—* 0,-1+ EHO,l ——H; — —| +

.3 176]

Muar

2176
— Ly =——

Ly+¢H-=)- 5

(610)

128 64
0,0-1 7~ 3

0,0,1
3

64 32(,

16 184
L2 [——HQ——HH ———}
+ M[ 0 3 1o + 3 9

Mar

M—

320
9

(3)
+ agg7Q,(+)} ’ (611)

9

16
+ T;%L?M}

8(3

27

616
3

22
+CFCATF{—L?\/[ + — Ly + —= 4+ 16( — 5 64(s log(Q)}

40
3 L -

118 268
+CFT}27NF{28C2 + 5 9LM} + CFT}%

224 4 44
27 3 3 M

56
+CATENF +CaTi | 5 L3

+C%Tr | —2L3 + —80(s — 32¢3 — 39 + 128(, log(2)

(3)
+agg,Q75 } ’

and

Agg7Q,reg =
8(23 — 2242, — I)L%w

54
9

I3, — 2Ly —

4 4
aﬁ{OATF S (2 + DHE + 5(222 + 13)Ho -

3z
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720G,
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4(1752% — 13722 + 1572 — 139 4
A 272 ) gL

232% — 1927 + 29z — 23)
9z

16 8
E(Z + ].)HO - (

4(z —1)(42% + 7z + 4)

j

+CrTp 8(z+1)Hy —

4
S+ VH +2(52 + 3)Hi + 16(32 + 2)Ho + L3,

8(z—1)(322+92—-1
8 )(Zz 2=l .

16(z — 1)(52% + 11z — 1)
3z

G2
z+1
176(23 — 22492, — l)L:])’V[ 44 5

27z 9!
2 1 4 4 16(223 — 222 — 42 — 1)H?
(Z+Z+)[6H1H0—6H0 ]_ (22 z z—1)H§
z(z+1) 3(z+1)

3 3
8(20823 — 27322 + 204z — 208) 32 G 64
- 1 ol

s 3 (2z + 222 +4z+3)

64(2% — 22+ 22 — 1)HoHy | 8(122832% — 966522 + 8143z — 7927)
3z 243z

8(z+ 1)H3 + 8(52 + 3)Hy —

44 8
7(z—|—1)H0 + 7(222—1—13)H§+§(2z3—222—4z— 1) 5

{ ey |

8?(1612 + 62)Ho + S(44z2 + 112 4 47) (o Ho +

+12,

112° 4+ 9) Hy

4 & 16 (3  176(42% + 3z — 3)Hy
—— (41623 — 43722 + 433 —416———23 222 4+ 47+ 3) 2
27( z 2%+ 4332 ) 3(z+z+z+ )z+1 T

Co [32 32 ] (23 =22 +22-1) [32 17643}

—_— H ——H 1H HyH (s —
o1y L3 Homr = gt 3 oH1G2 o7

+1)3r 64 64 64 8(422 =312+ 4)H_1H?(z +1
(z+1) [—?H 1Ho1 + 3H0711+ 315{0171}+ ( 32 LHi( )

16 (222 =92+ 2) (2 + 1)
zZ

3
1832
—32H0,_1’_1} [ 24H0 1H0 + 96H00 1Ho — THO 1+ 192H00 0,—1 — 192H00 0,1

+(22+z—|—1)2 .

+Lr

C2 _1(z+1)+

= (22 =852+ 2)2 |~16HoH?, + 32Ho, 1 H_y

4(131942° — 1376322 + 12661z — 12402)

8 24
+96H0,1<2} (2 4+ 1) + 5192 = 12)Hj — = (132 +23)3 +

81z
8 G2 32 (3
—(1322% — 1372 4 15622 + 481 - = 1 >
9(32 372° + 1562° + 8Z+96)z(z+1) 3(82 + 722 + 312 — )z
4(39182% — 14952% + 40222 + 568)Hy 8, , &
- — —(82* +432% + 3427 — 52 - 8)——>—H
27> 5 (82" + 432743427 — 5 )(z+1)0
4 4(4102% + 196522 — 2031z — 410) H
+5 (252 — 20) Hi Hy + (4102 Z27Z LI 16( — 1)(2:2 + 92 +2) 2 2
32(332% — 2922 4+ 492 — 33) HoH 4
_32(3327 — 292 - 2 = 33) Holly 63 (22 + 92 — 7)HoHo,—1 — 2(172 — 37)HoHo
16(122% + 4522 — 832 +4)Ho 1
_ ( c i 3 i ) 0,071 — 32(52’ — 1)H0H0707_1 + ;(422 + 31z — 23)H07071
z
+8(52 + 3)H2Co + (2 — 1) [48H07_1H3 — 192Ho_1,_1Ho+96HZ _, — 96H0,_1g2]
4 4(1242% — 4592* — 613z — 70) H{
192H(3 — —HY) —
+2(192H0Gs = 3 H5) 9(z + 1)
1142% — 7723 — 34222 — 7724 114) 116 16
( ) [*H—1Ho — —Hyj —1}
z(z+1) 9 9
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Lour2| 1, 224(23 —Qz;;r 2z — 1) 2 [138(2 D Hy - 64(232° — 192z72z+ 29z — 23)
Ly _ 8(8142° — 6338,212;r 7772 —59) 2% (52:% — 892 — 2) Ho 8(522° — 51zZ ;; 33z — 52) H;
H(z+1) [890H0 + %Ho - HSCQ]] - 2(22,2 +13)HE + ngf - ;—(;(1612 +62)Hy

16(118723 — 94;)522 + 881z — 791) Zg (233 — 1922 4+ 295 — 23) G %( TP 1) (3
32427 +9?;z —3)H, et )[_§ 3 QCQHO} CANRTE _64(2 —z ;jz —1)L3,

16(1142° — 8527 + 149z — 42) 16 16(522° — 3922 + 33z — 52) H;

+Ln |- P - E(522 — 2+ 50)Ho — e
et 1) [T HR + 20 Ho — 25§C2]] 28 a2 1y ST O 4 81 - TO1)
+1§6sz ;g (232% — 1927 + 292 — )C2 B B2y 1)% — 2%(1612 +62)Ho
el e Iy D[ - CQHO}]

+C3Tr §(4z — 32+ 3)Hy + = (402 + 149z + 115)H — = (64z + 232 — 69) H

A4(z —1)(2022 + 412 — 4)H H?  8(423 + 2722+ 32z —4)Hy1H? 8
PG G = do MMy (4204272 3ZZ ) Hoa D4 (427 - 32 - 3) o H

8(z —1)(3222 + 1272 — 18) H1Hy  16(102° — 3522 — 49z + 2) Hy 1 H
3z 3z

2 16
+3 (802% + 469z + 221) (2 Ho — 5(44,22 + 51z — 18)(3Ho

4
+3 (802” + 332 + 246) Hy —
16(42% — 332% — 152 + 4) Ho0,1 Ho

3z
8(z —1)(622 — 2 —6)H}  4(z —1)(2422 — 132 + 17)H?  64(z +1)*(2z — 1)Hj,
- - - ’
9z 3z 3z
8 4(z —1)(562% + 4182 —5) 4
— 5 (18822 272 —105)¢3 — (= 1) Zzz ) _4 - (84% 47927 + 752 — 60)%

4(z —1)(8022 — 181z —9)H; 4
N (z—1)( Z3Z z—9) 1+§(z_1)(402 +332+4)C2

8(5623 + 13622 — 1212 + 18) H, 8 32
8 . JHo1 5 (1227 152" +02 48)>2 g0+ 2 5 (== DHiHo,
z
8(2023 — 23922 — 187z + 4) H, 8
+ ( z z 3 z ) 0,0,1 + g(1222 _ 23Z _ 22>H071’1
z
16(202% — 212% — 33z + 4) Ho 0,01 N 32(32% + 15z + 8) Ho0,1,1
3z 3z
16(2023 + 1522 — 27z —24)Ho11,1 5 | 16(422+7z+4)Hi(z—1)  92(z —1)
_ + LM _ _
3z 9z 9
16 8 32 32 4
— 5z ) Hy+ (24 1) [SHO + S Hou - 3@}] — 5 (722% — 16732 — 1009)Gs
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16 2 8
+Lar| 5 (52 + 2)Hj — 3 (722* — 599z — 207) Hi — 3 (782* — 256z — 135) Hy

_ 8(2 — 1)(362° + 252 + 24) Hi Hy N 128(62 + 1) Ho 1 Ho

- 2562H0707_1H0

3z 3z
4(z—1)(2822 + 21z + 4)H? 32
—32(82 + 3)(oHo + 64(2 — 3)(3Ho — ( ) 2 ) Hj - 3(13z +23)(3
4(z —1)(26822 4+ 3772 — 68) 16 16(z —1)(392%2 — 452 — 13)H
BCRDN )+—(363 512° + 32 — )43_ (= 1) )t
3z 3 3z
8(823 — 2322 — 432 — 24) H, z2—1)(422+ 72 +4) (8 16 32
il JHor | (= 1)( ){Hi” + 2 HyH? - —H01H1}
3z 2 9 3 3
128(323 + 32 — 92 — 1) Hoo -1 32(42° — 1227 + 27z +4)Hop
3z 3z
16(1223 + 2722 + 32 — 8) H, 16
V4
(z4+1)(22 —4z+1 128 64 256 128 256
+ ( ){ H0H21+( HE + ~—Hp_1)H- 1—7C2H 1— —Ho-1,1
z 3 3 3 3
z—1)(22+42+1) r64 128 128
—|—( )( . ) |: 3 H1H0 + 3 HO _1Hy — ?Hléé] (Z — ]_) |:64H0 ,1H§
2144
—256Ho,—1,—1Ho + 128H; _, — 128H, _1@] +(z+1) [2H0 — 64Ho 1 HE — TH_lﬂo

2144
+ 288H001 —64H011}H0+32H01+?H0_1+384H000_1 —416H()0()1 —32Hp111

It it ]

(z—1)(42% + 7z + 4)

r 16 8
+ 128H0’1 —32H§]C2]] + |:9H1 - — 01H1 + H(]Hl

z 3 9
164 64 176 64 32 20 16
+| —Hoo1+ 5 Ho 1}H1 - 7C3H1 Hy |:7H0,1,1 - *H1H0,1} [ H} + HOHl}CQ}
L 3 3 3 3 3 3
16(z — 1) (422 + 72 + 4) H1 H,
w13 |- S a2 — 0 3y E2 - B4 1)(32: — 31)H, - (= )(42" + 72+ 4) HiHo
3 3 3z
4(z —1)(3222 + 81z +12)  8(z —1)(322* 4 352 + 8) Hy N 16(42% + 2122 + 92 — 4) Ho 1
3z 3z 3z

16 2
—32(32 4+ 2)Ca + (2 + 1) [EHS’ + 32Ho.1 Hy — 32CHy — 32Ho 01 + 32@} F(z41) [—ﬁ 5

16 448
_E 0 lHO =+ 48H0 0, 1H0 + CQQHQ + [32H0271 — 160H0’070’1 — 128H070,171] HO

+fﬂn,645%11-—128Hb0?}+]925%0001-%768Hb0011—%3205%0101‘—416Hb0111

88 352

—192Ho,101,1 —32Ho,1,1,1,1 + [ 3 H? +

_32Hy0, — 80Ho11 + %] ~ 160G

3 Ho,l} 3+ ¢ [—4H3 — 32Hy 1 Hy

8
+CpTE —3(5z + 3)H§ — 32(3z + 2)HG — 64(7z + 5)Ho + — (8z — 61z — 31)(Ho
I 160( H 80(z — 1)(422 + 7z + 4) N 32(z —1)(192 + 64z — 5)
9 0 272 32
16 ~32(2 — 1)(222° + 852 — 32)

—(2—1)(672* + 184z — 41) > @ L3y

27 27z
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7674(22 Cge 1) H- 32(z — 1)(42% 4+ 7z + 4) Hy
9 0 9z

80¢3
27

+(z+1) 3H0+—H01——

3 3

3265
3

[64 64 64Cs ]]

_ 2
+(z 1)(42% + 72 4 4) [IGH1C2

4
. } (z+1) {—gﬂé C3Ho

56 32 64
[*g 0 — 5 Ho, 1}(2} +Lm o7 (1122 — 13z — 76) Ho

32(z —1)(732% + 6312+ 73)  32(z — 1)(222% + 85z — 32) H,

81z B 272

z—1)(422 + 72+ 4 16 64 64(223 + 722 — 22 — 4) H,
+( )( ) |:—§H1 o §HOH1:| ( 92 ) 0,1

[80 , 128 128 128 64 64(3}”

8 1622 + 13z + 19)HZ
9 0

z

64
2z —4z—1 1 H, —H H—i Hy — —H, —H —=
+9(Z 2=1)G+ (2 +1) o Ho + 5 HoaHo C2Ho 5 Hoor+ 5 Hopt+ —

16 64 64
+CpNpTE —5 (B2 + 3)HS — 5 B+ 2)HZ — 1 (1102* + 7552 + 518) Hy

128 64(z —1)(422 + 7z + 4)
——(z+1)Hp —
g 2+ Do 272

16(z — 1)(382% 4+ 47z + 20) H}  64(z — 1)(11382% 4 2470z + 193)
+ +
27z 243z
C3

G
——7(8,2 +2232° + 271z + 14) > 2 4 27(10,2: +362° + 212 — 4) >

128(z — 1)(552% + 64z + 28)H1 64
- 81z 27(
(z—=1)(422+7z+4) [ 16
* -2

16
- (42% + 372 + 25) (o Ho + LY,

64
192> + 67z + 43) Ho,y — 5(2,2 + 11z 4+ 8)Ho1,1

8 128 96
—H} - C2H1} +(z+1) [—5 0 — 7C3H 965

Hoq11,1

z 5 +3 Pt Rat]

32 16
Hot — 5 H3| G| + L
[ 5 Hoa— 5 Ho |G| + Ly
64(z —1)(72* + 91z +61)  32(z —1)(22% + 41z — 28) H; N 64(22° 4+ 32% — 122 — 8) Hy1
27z 9z 9z
+(z—1)(4z2+7z+4)[ 16 128

64
——H——HH] 2% (222 P
B 3 11 901+3(z+z+)C2

32 256 256 256 64C3 ]] ]

—§(16z +432 4+ 37)Hj — 694 (2% + 52 — 41)Hy

+(Z+1){3Ho+ ——Hoy1Hy — C2H0—7H001+64H011+7

3 ’ 3 3

2
+CaCrTr | 5(262 + 5)Hy + 5 (202 + 141z + 174) Hj — 5(300z — 9012 — 169) H

8(z —1)(262% — 322 + 23) H1H§  8(32% + 3z — 8) Ho 1 H}
B 3z a 3z

16(z —1)(1922 + 162 + 10)H?H, 16
(2 = 1) ; )i 0—3(3&—5)@221{0
z

+32(22 — 1)Ho o1 H

8 16
+§(32z + 5)CHE + ?(14,2 — 13)GHE +

4(3660423 + 2873722 + 27060z + 2624) Hy 4
( S ) + 5 (2082° +1212% 4 4272 + 80) “p
z

16 32(z — 1)(46122 — 73z + 227) H, H,
—g (1452% — 83z )%, + (=) > )ity
z z

+32(1923 —242% — 62+ 10)Ho—1Hy  16(10z% 4 2492% — 48z + 109) Ho,1 Ho
9z 9z
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32(92% — 92 + 8)Ho 1 H 8(z — 1)(2z + 1)(14z + 1) H}
(32092 9= 4 8)HopuHo o g g 8= D2+ D4z + DH]
3z o 272
4(z —1)(3282% + 3132 + 67) Hf  2(41727523 — 2885192% — 196322 — 102833)
272 243z
16 8 2
~5 (8452° — 4322% + 2552 — 182)9 - 1—5(202 + 34022 — 1372 + 152)<—2

z

8 250023 — 6922 — 984z — 1771)Hy 4
—5 (4162" 4 49827 +5552+76)C—3— 4(25002 2812 : ) F-3

Gy (z +1)(1822% — 122z + 47) { Ho o - gH—lHO
z 27 27
8(173223 — 220522 + 9722 — 908)Ho71 32(192% — 512% — 62 + 10) Hop,—1
a 272 - 92
16(9823 + 32422 + 69z + 149) Hoo1  8(562 — 1052% — 662 — 40) Ho 1,1
+ 9z a 9z
+16(2122 — 152+ 8)Ho 0,01 N 16(202% + 1822 — 152 — 20) Ho,1,1
z 3z

32(z—1)(z+2)(22+ 1)H 8
+ ( )( 3)2’( ) 9.1,1,1 + 128(42 — 1)H0’070,071 + §(23Z + 14)H071<2

2 +1)(192%2 — 162 + 10) 132 16 64 64
+( )( )[9H0H2 [_KHO—KHO_l}H_l—F*CQH_l"F 9H0—1
16(82% 4+ 11z + 4) Hy N 8(z — 1)(442% — z + 44)

9z 9z

(2 —1)(1542* 4+ 163z + 46)

z

16
+L3, —5 (22— 1)H -

F(z41) [% ~ 32y, 1}] _ 2(432 +37)CaCs

N 16(z — 1) (42% + 7z + 4) H,

9z 3 3

8(1842° + 10322 4 205z + 40) Hy
9z

16(z — 1)(422 + T2+ 4)HHy  8(51723 — 44422 + 452 — 127
- (= )( Z;_ i ) 0y ( : 5 2 ) 136(42 + 1722 +112+4)C
y4 z V4

8- D(10422 4 19z 4 82)Hy (2 + 1) (422 = 72 + 4) [ H_y Ho — % Ho, 1]

9z z

8
+L3, —5 (382 + 5)Hp —

32 32
—3(102 + 7)H()71 + (Z + 1) [32H0H071 — 32H07071} + (Z - 1) [?Hg + 64H07_1H0 + 32(xHy

24+ 1)(422 —T2+4) 1 32 8 32

—128H0,07—1} +64(2z — 1)C3] R ) { o HoHZ, + [3H3 + EH&—JH%

8 32 32 64 32 64

H3 [ Hy, — 22 _}H——H__ %% Hoo 1 — —H }H_ 16¢sH

[9 o+ g Hor— 5 1| Ho — 1,-1+ 5 Ho0-1— 5 Hopa + 16¢3

8 32 32 16 32 64
—~°H2H, _ H[ Ho 11— 22 Hy, 2 Hoo1 — 22H ] > h,

30 H0,-1 + Ho 3 H10-1-1— 3 —1,1+ 3 1100,-1 = 5 Ho1,— + 3 o -1

32 32 64 16 64 16
+§H0,71,0,1 - ?HO,O,fl,fl + §H0,0,71,1 - ?HO,O,O,fl + gHU,O,l,fl + [ 3 —H?, —8HyH_4

16

4
+8H0,_1}42} + Loy |5 (102 = T)Hj + (372 — 23)H} — §(234,z + 14872 + 1031) H2

+8(,z +1)(82% + 432+ 8)H_1Hi  8(z —1)(162* + 55z + 16) H1 H;
3z 3z
8(23842° + 47952% 4 2230z — 120) Hy 64 o

— — (323 + 1622 — 22 — 2) 22 H,
27z +3(Z+Z “ )zo
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16(z — 1) (11522 — 17z + 52) H1Hy ~ 16(322° + 922 — 272 + 16) Hy 1 H
9z 3z
16
+3 (1222 4 35z — 40) Ho 1 Ho + 64(3z + 1) Ho 0,1 Ho — 192(2 + 2)Ho 0,1 Ho — 32(2z + 3)(3Ho

4z —1)(2022 + 212 + 2)H? 16
+( ) 2 )1+5(89z+73)C22+

16 16 :
+3 (302% + 5392 — 334z — 56)C—2 -3 (4% — 1542% — 492 + 16)9
z z

16(z — 1)(34022 — 1007z — 254) H;
27z
2 +1)(2922 + 2592 — 34) 132 32
+§(z—1)(822+35z+8)%ﬂl+ ( I p, ) [?H_lﬂo_j 0,—1]
16(8523 — 9522 + 4032 — 64) H, 2—1)(422 +T2+4)1 8 32
L 16 JHoa | (2= 1)( ) |5 Hi — 8HOH} + - Ho, H)|

8(20212% — 11642% — 1313z + 441)
9z

16
+§(z +1)(42* — 79z + 4)%H_1 +

32

9z z
_'_(z +1)(42% — 21z + 4)
z
N 16(562° — 3322 — 1052 + 24) Hoo,—1  16(202° 4 5327 — 49z + 16) Ho0,1
3z 3z
N (z+1)3 [128 128 128 16(82% 4 232% 4+ 52 — 8) Ho,11

O H (Hyy — =S Hy 44— —2H, ,}—
3 1Hop 1 3 —1,1 5 Hoi-1 e

—96(32 + 5)Ho00,-1+ 96(2 + 7)Hop01 + (2 — 1) [—48H0,,1H§ +448Ho,—1,—1Ho — 224H§ _,

[16HoH?, — 32Ho_yH 1 +32Ho, 1, 1]

z

+224H0’_1C2:| -+ (Z + 1) [112H071Hg + 96H071’1H0 — 32H371 — 32H070’171 + 32H0717171 + {—96H§

2—1)(422 +Tz4+4)1 2 4 80 16 80
—256H071}C2} G ) [—fo ~CH2H? ¢ [—— 0,01 — —Ho,m}Hl + —(3H)
2 9 3 3 3 9
16 16 80 8 4 4
+§Hg’1 + Hy |:§Hf + 16H071H1 — §H071,1:| + |:§HOH1 — §H12] C2:| + (Z — 1) [_ﬁ 8

16
—i-? 07_1Hg + [32H07_1,_1 — 32H070’_1} H02 + [—32Hg7_1 — 128H0’_1’_17_1 + 64H07_1’071

+96H0,0,0,—1} Ho + Hp, 1 [128H0,—1,—1 +64Hp 1 — 128H0,0,1} —256H0,-1,0,-1,~1
—512Hg 0,-1,-1,—1 — 64Ho,0,—1,0,—1 + 128Hp0,—1,01 — 192H0,0,—1,—1 + 384H¢ 0,0,—1,1
—128Ho,00.0,-1 + 384Ho,0,0,1,-1 + 128Ho0,1.0,-1 + | ~SH{ — 48 Ho_1 Ho — 64Ho,_1, 1

+96H0,0,—1}C2 + 96H0,—1C3} +(z+1) [16H0,1,1H§ + [—48H§,1 + 128Ho,0,1,1 — 64H0,1,1,1]Ho
+160Ho,1 Ho 1 — 864Hg 0,0,1,1 — 288H00,1,0,1 + 128H0,0,1,1,1 +32Ho,1,0,1,1 +32Ho 11,11

160
+ {*16H0H0,1 + 16Hp 0,1 + 16H0,1,1} G2 — =3 0,1C3] —80(7z — 3)(s

3
+ agg{Q,mg} . (613)
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