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ABSTRACT

The properties of the leading twist wave functions
of baryons entering the nucleon octet are investigated
using the QCD sum rules. The properties of
SU(3)-symmetry breaking effects in baryon wave
functions are elucidated. The model wave functions
are proposed which fulfil the sum rules requirement.

The asymptotic behaviour of various baryon form- .' 1. INTRODUCTION
factors (which can be measured in ete”—=BB) is J 1[
found out. g | In the SU(3)-symmetry limit the wave functions of octet bary-

ons have the form shown in Table 1. Here g, (x) is the dimension-
less leading twist nucleon wave function normalized by

1
{dax gy(x) =1, fy=0.5-10"" GeV? is the constant which determines
1]

the value of the nucleon wave function at the origin. (All needed
definitions and conventions used in this paper can be taken from the
previous paper [1]).

The properties of the nucleon wave function @y (x) have been in-
vestigated in detail in [1] (see also [2, 3]). It is a goal of this pa-
per to consider the properties of SU(3)-symmetry breaking effects

] in the baryon wave functions. The properties of SU(3)-symmetry
breaking in the meson wave functions have been investigated in [4]
(see also the review [5]).

We use below the same method for obtaining sum rules as for
the nucleon. Therefore, we use here heavily the formulae and results
from our previous paper [l]. For the same reason we give mainly
the results, not going into much details.

2. 2-HYPERON

The =-hyperon leading twist wave function is determined by the

matrix element of the three-local operator:
© Hucruryr sdepuoii gusukuy CO AH CCCP

(01 "t (e) uh(za) 5§(@2) 1 2(p) ) = 5 i [(BC)ap (v5)s Valap) +
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+(PV5C) ap Ty Ax(2:p)) — *i—fg (s PvC) ap (Vu¥s2)y Tx(2ip) ;

Vs(x1, X9, xa) = Vs (g, x4, x3), Tzlxy, X2, x3) = Ts(x2, X1, Xa) ,

1 1
Az(x1, X2, x3) = — Az(xs, X1, X3) , S dax Vy(x) =S dax Ts(x) =1,

0 0

With the SU(3)-symmetry breaking taken into account Ty(x) ‘
not be expressed through Vy(x) and Ay(x). The formulae (1) and
(2) are equivalent to the following form of the X-state:

1

by ([ dsx e o) wting) slhlo) S e
b >—S4\/ﬁ—{fz(b’z{} As(0) 1ut (ar) ¥ (x2) 51 (x3) )

0

- -

—fs Ta(®) lu'(x) ul(x2) 57 (xa) )} .

To find the moments of @y(x) = V;(x) —A;(x) and the constant f;
we use the correlators-obtained from [1] (formula (9)) by f
replacement d—s: £

I5(g,2) =i { dx ™ COI T{" () TP(0)) 10) 20, =(2)"H 1(g?) ;
I (x)=e" [ D" u(x)]’ C2{[ D" u(x))" [ D"yss(x)]¥ —
| — [ D"ysu(x)]" [ D™s(x)]¢} ,
19(0) =& | Du(0))’ C3{u/(0) (y5(0)) —s'(0) (vsu(0)) %} .

The spectral density is taken in the standard form:

()
— Im £(s) -—4r£~”}ﬁ(s~M§}+( next) s
It

reson. 480"

s0(s—sn),

oy = 5 dax x; %03 (Vs(x) — Az (x)) .
0

The sum rules thén have the form:

2 ()
4r" Exp{ — %} +( R ) SRS ([

reson.)  480n*

M= Het =

(1) .2 2e0 ) ()
o m;M —H T %s 2 T oy e
e 480" {l_e )+ 4§:1':2 <§G >+ 8ln J';:'!E o uu) il

4
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In (7): the term ~v§)”} is due to Fig. | diagram with massless
quarks; the term ~y" is a correction to this diagram due to the
s-quark mass; the term ~y" is due to Fig. 2 diagrams; the term
~~g§"} is due to Fig. 3 diagrams; the term »-..--pi”} is due to Fig. 4 and
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Fig. 5 diagrams (these diagrams give both (au) and (5s) conden-
sates, and to simplify the formulae we have written the summary




contribution using (3s) ~0.8(@u), see [5]); the term ~y"” is due

to Fig. 6 diagrams.
The coefficients 3" are given in Table 2a. When fitting the sum

rules we used the standard values of condensates (see, for instance,
[5]):
<-G?>-—12 10~2 GeV*, (iu)~—(0.25 GeV)?,

(5s) ~0.8¢au), (\asau)?=18-10""* GeV®, m.~150 MeV,

(sagﬁmﬁluz sy =mi(ss), mi=075 GeVZ.

Here (and below) the hyperon mass and the next resonance mass are

considered as known and are taken from the Particle Data Tables.
The results which follow from fitting the sum rules (7) are pre-

sented in Table 3 The moment values of the model wave function

ex (6, p~1 GeV) = @us(x) [ 0.36x7 +0.24x3 +0.14x5—0.54x100—
—D,lﬁxg(.rl-i—xg}—1—[].[]5(.1:1—.1:2)] 42, (8)

are also given therein. The constant |5 is equal:
|fs| =~0.51-1072 GeV>. (9)

For finding the wave function Ty(x) we have used correlators
analogous to those used in [2] for the nucleon:

K™ q,z)_agdxe‘“{omr‘“ (x) 1200)) 1052, =(2g)"° K" (¢?
70 () -—s‘“*[ﬂ”'m:xn cn.wzvln"ﬁu(x)] [ D™ yuvss(x)]< (10)
190y =& u'(0) C2{/(0) (vs$(0))¢ — ' (0) (vsu(0))) .

The spectral density is chosen in the form

()
_l. I K{"]{SJ=SR§”} E’(S_ng‘l"( ne:s:t)+ # - SH{S—SH),

u reson.) = 480n
RO 1+ 55 1. (11)
The corresponding sum rules have the form
s S i LR
6

{1} (1)
Ko 2 g2 —H 3, 0Os 4
2 2 M1 —e ) & % uf b

480" m ( & } 481 < B G 3ln Mﬁ < g Hu:}

|'r::| 1.11

¥
ms( S >——2W{31gnmﬂmg i (12)
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The coefficients %" are given in Table 2b. The results for the mo-
ment values are presented in Table 3. The moment values of the
model wave function

Ts(x) = @as(x) 42[0.32(xF + x3) 4 0.16x3 — 0.47x1x6, — 0.24x3(x; +x2)] . (13)

are also presented therein. The constant f; is equal
|f7] ~0.49-10~2 GeV?. (14)

What can we said, as a result, about the properties of the
SU (3) -symmetry hreakmg effects? Comparison of (9), (14) with
|fy| =0.5-1072 GeV*® shows that the values of wave funci!on% at
the origin remain approximately equal (fy=F/ —ff in exact
SU (3) -limit). The role of the symmetry breaking is much more sig-
nificant in the quark momenta distributions.

For the wave function ¢= (V —A), for instance, the comparison
of first moments values (n;+ns+ns=1) in Table 3 here and in
Table 5 in [1] shows the following. When the d-quark of the proton
is replaced by the s-quark of the X7 -hyperon, the momentum frac-
tion carried by this quark increases from ~23% to ~30%. More-
over, this increase is due to the second u-quark with its spin antipa-
rallel to the baryon spin. At the same time, the first u-quark with
its spin parallel to the baryon spin carries =~ (55-—58)9% in both
the proton and X -states.

Let us point out that the same property of SU{B} — breaking ef-
fects is characteristic for meson states also [4]: when « (or d)
quark is replaced by s-quark, the momentum fraction it carries in-

creases.
3. E-HYPERON

The leading twist wave functions of the E-hyperon are determi-
ned by the matrix element

(012 si(21) sh(@2) df (22) 1B ~(p) > = e {(PC)p (v55)s Valzip) +



- (B75C)ap By Az(@ip)) — 51 Tz(2p) (01pnC)an (vu¥sE)s

Va(xi, xo, x3) = Valxe, x1, x3),  T=(x1, X2, X3) = Talx2, X1, X3),

1 |
AE(.’C], Xo, X_?,::I = —Ag(.ﬁg,xg, X;}jl, S dax VE('X} = S dax TE(X) == {15}
1] ]

The equivalent definition has (at p,—oo) the form

1

= S G ( fa(Valr) — Az () 15t (xr) s¥(xa) P (x0) ) —
; 4+/6

[11

— i Ta() I1sh 1) s (0) @ (x3) D) - (16)

(the SU (3)-symmetry limit see in Table 1).
We have studied the following correlators:

IEEZ'(q,z}zigdxem'%BI {J;uu —[l 0)5 |U>3::1 (2 ﬁ') fr'g”][qz},
,,I.EH]I:I} =Eifk | Dn. S{IH i C%H D”?S{X};' I Dru?ﬁd(x}"r [ DHE"FSS( H j [ Dnﬂd(X)]f} ]

1P(0) =" Ds(0)]' C2{s'(0) (5d(0))¢ —d'(0) (vss(0))e} - (17)

The spectral density was chosen in the form (6) with the repla-
cement L—F* The sum rules h.:ue the form (7) with the replace-
ment: i —r | Mi—~M; , y"—8{" and the coefficients &{" are given
in Table 4a. The results are presented in Table 5. The moment
values of the model wave function ¢s(x) = Vg(x) —Az(x)

p=(X) = Qus(x) 42 0.38x7 4 0.20x3+ 0.16x5 — 0.26x, x5 —
—0.30x3 |[J$| —I—Xz} —1—002(1:] '—_‘4’.‘2)] .
|Jz| ~0.53-107* GeV?. (18)
are also given therein. :
The correlators which were used for finding T:(x) are obtained

from (10) by the replacement: u—s, s—d. The corresponding sum
rules have the form (12) with the replacement x\W—pot” and the co-

efficients p\” are given in Table 4b. The results are presented in
Table 5. The moment values of the model wave functions

T=(x) = @as(x) 42[ 0.28(x} + x3) +0.18x3 — 0.16x1x2 — 0.35x3(x1 + x2)] . (19)
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are also given therein. The constant f; is equal
1j5] ~0.54-10"2 GeV2. (20)
The comparison of the proton and E~-hyperon wave functions
@y (x) and gz(x) (see Table 5 here and Table 5 in [1]) shows that
when proton’s u-quarks are replaced by Z-hyperon’s s-quarks, the
momentum fraction carried by the first quark remains approxi-

mately the same (~589%) while the second and third quarks ex-
changed their mﬂmentum fractmn%

(xodp = (x3da=>=0.19; (x3)p = (x2)z=~0.23.

4. A-HYPERON

The leading twist wave functions of the A-hyperon are deter-
mined by the matrix element:

(0le™ uy(2)) di(2s) sy (23) |A(P) ) = %fﬁ ((PC)ap (vs\)y Valzip) +

2 el 1 L
4+ (0v5C) ap Ay Ap(2:p)} — Tﬂ" (OuvPvC) ap (Yu¥sA)y Talzip) ,

V;'&(xh Xa, Xa} T V.\':-fzs Xi, «‘53}, Talxy, X3, xs} = - Tﬂ(—fz, X1, X3}1

1 1
Al.i{xl,xp_, X:;):A_\{ILXHX;;:J, 5 dgx A_i(I}E —], E dgx X T\{I}zf - (2[]
0 ]

The equivalent definition has the form

(A(Valx) —Ax(®) lu'dy sf )+

G'h

|
f"LT T
) K :
il
VAL A st sty b bl di 5 ST (22)

In the exact SU(3)-symmetry limit one has the following rela-
tions between the nucleon and A-hyperon wave functions:

fra(123) =\/ = i o@D+ a2}, (23)



{1 T3(123) = \f o [0(132) — u(231)),

FA Ta(123) =fa {9 (231) — a(132)} . (24)

To determine the properties of the wave function
@r(x) =V, (x) —A,\(x), the following correlators have been con-
sidered:

1(g, 2) =i { dx €™ COI T {1 () T(0)) 10) 20 =(29)" "1\ (4) ,
1Y () =" [ D" u(x)] C&1—vs) [ D™d(x))’ [ D"(1+7vs) s(x) | £

1D(0) =™ (@'(0) (1 —ys) 2Cd(0) — &' (0)(1 —s) 2Ciz (0)) [E(U) =L ‘b]k g

o % e/ (@ (0)(1 —vs) 2CDA(0) —d O)(1 —vs) 2DTO)) [50) 2] —

L %s"’* { Z(0)(1 —ys) 2C D (0) [‘x

<[5

The spectral density was chosen in the standard form:

— Im () =8rf s(s— MO +( 1o )+

resorn.

480 458{5—55)

r(i —1f En}{f.ﬂ.-[fm]-i- (1[}13}+ 1 h {T(mn um}j}‘ (26)

L
2 A

The correspundmg sum rules have the form (7) with the repla-
cement: 417 8"  Mi—>M. , v\"—>¢&l” and the coeificients &” are
given in Table 6a. The results obtained by fitting these sum rules
are presented in Table 6b. The moment values of the model wave
function @, (x) = V,(x) — A, (x)

Pa(X) = @as(x) 42[ 0.44x3 + 0.08x3 + 0.34x35 — 0.56x X2 —
—0.24x5(x) +x2) —0.10(x; —x2) | . (27)

are also given therein. The constant f, is equal
|fal =~0.63-1072 GeV?, [fo/fy==1.26. (28)

The following correlators have been used for finding the wave

10

function T, (x):
Ky (g, 2) =i § dx ™ QOIT{T"(x) TP(0) } 10) 20 =(29)" T*K{ (47,
1 (x) =™ [ D" u(x)]" C2vill +7v5) [ D™d(x)])’ [vu(1 —vs) D™s(x)] £, (29)
The current JU'(0) is the same as in (25). The spectral density has
the form
(n)

% Im KY(5) =16RY 8s —s0) +( 10 ) 4 -2 505 —s0)

reson 480n"

fﬂf { jm}! + (PLII:]DJ ik &2 {T(l[]-[lj Tmm}}}' (30)

3y
2 2 fa
The sum rules have the form (7) with the replacement: 4ry’ -8R ,

M—>M: pi—>c{® and the coefficients o!” are given in Table 7a.

The standard fitting procedure is ineffective in this case. The re-
ason is that the scale of power corrections in the sum rules for 7"
is too large and, as a result, these sum rules have low sensitivity to
the A-hyperon contributions. However, it is possible to find out such
linear combinations of various sum rules in which the power correc-
tions are of acceptable magnitude. For instance, the following linear
combinations have better sensitivity to the A-hyperon contributions:

q}&]ﬂﬂ} _21;(11(?[]} : (IJ,E..m” _2?-{100} 3 [U{J[} __‘2?{1{1'[1] :

000, 100) (000) 2 200)
( .J_4ﬁ ). (P.-'? }_zmﬂﬂj; L[[}L}]_QT(

Pa 2t gl Soor S ()

The results which were obtained by fitting these sum rules are
presented in Table 7b. The moments of the model wave function

Ta(x) = Qas(x) 42[ 1.2063— x3) + 1.4(x; — %2)] . (32)

3 : T
are given also therein. The constant [ is equal

741 ~(0.1=40.01) |fy] ~0.063-10~2 GeV2. (33)

It is seen from Table 6b that in the |u'dys )-component of the
A-hyperon wave function, the w«-quark carries ~31% ol the total
longitudinal momentum while the d- and s-quarks carry ~17% and
~529% correspondingly. The profiles of the wave functions gy (%),
¢z (x) and s (x) are presented in Figs 7, 8 and 9 correspondingly.
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5. THE ELECTROMAGNETIC FORMFACTORS OF HYPERONS

These formfiactors can be measured in the eTe -annihilation,
ete —>BB. There is no need to do a new calculations of the
Feynman diagrams for these formfactors, because one can use the
results [6] for the nucleon formfactors.

The asymptopia of the nucleon formfactors has the form:

4 N = |1F.l.
Q*Fy (Q°) =(4nay)® =4

1 7 14
I—{ dsx day{ 2 Y eTixy)+ ) eTix, y}} T (34)
i=1 i=

0

where e; is the charge of those quark which interacts with the pho-
ton in the given diagram, e,=2/3, es=es= —1/3. The explicit form
of various diagrams and Ti(x,y) are given in [6]. (For the reader
convenience we present these results below in Table 8.)

Comparing the explicit forms of the proton and XT-hyperon
states:

|p*>=fﬁg4j%{m,u{x}|ul whdf S — Ty(o) Lt uf df 3},

0
1 . |
|2+1>=fo “j—{ wlul sy~ £ nw tuluf sy}, @9
=
one can establish the correspondence:
et )@, T~ E 1), (36)

Using (36) one can obtain the X7*-hyperon formfactors as
follows.
a) Let us present the electromagnetic current in the form:

=
I
L]

A

)

Ii=ayu—dy,d, [i=iy.u ol N

12

b) Because there is no d-quarks in the X7-state, the formfactors
of the currents /i and J coincide. The formfactor of the current J§
is obtained from (34) by the replacement (36) and with e,=1,
es=0. Using the explicit form of Ti(x,y) from Table 8 and (8),
(9), (13) and (14), one obtains (here and below a;=0.3):

Q*Fls =Q'Fls ~1.836 GeV', =I5 ~2682.10° (37)

Like the nucleon formfiactors, nearly all the contribution (37)
originates from the Ne 9 and 10 diagrams (which are equal to each
other) while all the rest diagrams nearly cancel in the sum.

c) The formfactor of the current /; is obtained from (34) by the
replacement (36) and with e,=0, e.=1 (i. e., accounting only for
those diagrams Ne 7, 12, 13 and 14 where the photon interacts with
the s-quark). One obtains

Q*Fjy =~0.107 GeV*, Iy ~0.156-10%, (38)

(nearly all the contribution (38) gives the diagram Ne 13 while the
summary contribution of Nﬂ 7, 12 and 14 diagrams is much smal-
ler). The formiactors of ST -hyperons have the form:

Q'F; _Q“[ Fis +F F]L‘E-— Ty Ff’x]zl.lg GeV?*,

Q'F =qQ" [_EL p _13_ Frg]ﬁe.ee GeV*; (39)
¥ . i
Gir > (— % Rin 2 % pl % Ffl-] ~ —0.647 GeVA,
F(QY Fy (@Y F QY
L P - g e C R R 40
QY FE(QY) F(QY) (40)

Let us point out that F~ (Q%) = F’(Q? in the SU (3)-symmetry limit.
(We expect that the ratios (40) have better accuracy than the abso-
lute values (39). }

The 2° and E -hyperon formfactors can be obtained in a 5111111.:11"
way using the replacement: [y—fz, gy(x)—=qu(x), Ty(x)—>Tz(x M
Using the explicit form (18) — (20) one obtains:

Q*FE(QY) ~ —0.515 GeV*, I~ —0.752- 10°,
Q'FF (Q%) ~ —0.595 GeV*, [ ~—0.87-10° (41)
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@) g5

(Q ) F (@3
~ .86 . ~0.92,
2 Q)

Fl (QY

In the SU(3)-symmetry limit: £ =F , Fy =F.
Not going into details, we present beluw the result for the
A-hyperon formiactor:
= \ 2
QFN@) =(a@) B 2

A

] 14
I

1
z’,-x=5dax£fay{ z T (%, y) +2(—T5 (x, #) +To'(x, )

0 i=l =

T(x, } (42)

0

The expressions T, (x,y) are obtained from the nucleon’s Ti(x, y),
Table 8, by the replacement:

i
T,
i Alx) .

8), (32) and (33) one obtains

on(x)—=alx) ,  Tylx)—

Using the explicit form (27), (2

Q'FMQY) ~ —0.23GeV*, I, ~ —0.33-10°,
2
s Q) g0z Q) g o

FQ) F (@Y

(the main contribution give the diagrams Ne 7, 12 and 14). In the
SU(3)-symmetry limit: FA(Q%) = —FF (Q%) = é_Ff(QQ).

The transition formfactor y2A has the form

— 2
Q4 Fsp= I fi (it ) Isa,
A i s

1

Izh= Sd}x day {2(T,
0

(X H}'FTH ( 4) —

—[(T3Mx, ) + Te 0, ) + T3 (5, ) H(xoy)] ) - (44)

The expressions T**(x,y) are obtained from the nucleon’s Ti(x,y),

Table 8, by the replacement
en(x) > @s(x), oY) = ealy)

mw+§mw N~ 120 (45)

The term (x<»y) in (44) means the replacement of denominators in
the expressions for Ti(x,y) in Table 8 (1/Di(x,y))—=(1/Di(y,x)).
Substituting into (44) and (45) the 2- and A-hyperon wave func-

‘tions, one obtains

Q4FE;\I[QH} ~ (.54 GE‘V‘*,
_ Faa(Q¥) /3 Fa(Q%) ~ 1.35. (46)

B Fu(@) = —B A Q).

Isp ~ 0.9-10°

In the SU(3)-limit: Fy,(Q?) =

6. DISCUSSION

Comparing the sum rules for the nucleon wave function [I]
with those for the hyperon ones (see above) we see that
SU (3)-symmetry breaking terms give considerable contributions in-
to sum rules (typically ~20-+-409%). These terms determine cor-
rections to the spectral densities in the corresponding correlators.
One should remember however, that these are the total symmetry
breaking contributions. These summary contributions describe both
effects due to changes in hadron masses and changes of their wave
functions. For this reason, it is possible that large symmetry-brea-
king corrections in the right (theoretical) part of sum rules describe
mainly the effects due to changes of hyperon masses (as compared
with the nucleon mass), while changes in the hyperon wave func-
tions can be considerably smaller.

As one can see from the previous sections, just this case is reali-
zed in sum rules which determine the values of the hyperon wave
functions at the origin (the constants f;). In spite of that symmetry-
-breaking contributions are not small in these sum rules, but values
of the hyperon wave functions at the origin remain nearly the same
as in the SU(3)-symmetry limit:

fy ~0.5-1072GeV?, fy =~ 0.51-1072GeV?, [z =~ 0.53:10 % GeV*.

At the same time, the form of the dimensionless wave function
gi(x) changes considerably. Let us consider, for example, the fol-
lowing components of wave functions:

1Pty — Jut () ut (o) d' () ),
1=ty > lat () ut (x2) st(xa) ),

15




1BYY o st ) st(x) at(xa) ),

and compare the values of their first moments:

| PY:f (xid:{x2):{x3) ~ (58:19:23)% }, (47)
|23 { (X)) (x3) ~ (54:16:30) % } . (48)
B3 { o ):{xe): {x3) == (58:23:19)% ] . L

Comparing (47) with (48) we see that when d-quark in the pro-
ton is replaced by s-quark of ghe X-hyperon the momentum fraction
it carries out increases. This is characteristic for the meson wave
functions also [4]. It is interesting that after replacement of two
proton u-quarks by two E-hyperon s-quarks, the momentum frac-
tions carried by three quarks remained the same, but the second
and third quark exchanged their momentum fractions.

The calculation of the hyperon electromagnetic formfactors has
shown that typical SU(3)-symmetry breaking effects are
~10+=30% (all the ratios (50) are equal to unity in the SU(3)-
limit) :

il —2F il LT
o ] G815 8 ~121: ——=~1.15; ——=~0.92;
F W s Fy F e
A A SEA
250 5 Y09 i i gy emalilali iy 5y (50)
i i A
1 l V& R
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1

Table

Ip)=Ao-lu'(ud' —d*uly)

TElh.le 9a

il

21

Moments v it vy 7 vh” V"
(000) 1 6 1/12 2.69 9 1.6
~ (100) 3/7 3 1/30 477 /200 6/5 I
iy (010) 2/7 2 1 /60 0.02 0.8 1
— (001) 2/7 1 1/30 0.285 0 —05
‘: (200) 3/14 12/7 1/36 391 /200 0.8 0.75
= (020) 3/28 6/7 1/90 39/750 0.4 0.65
BE (002) 3/28 2/7 | /45 0.175 0 0
= (110) 3/28 6/7 0 18/125 0.4 0.55
= (101) 3/28 3/7 1/180 143,500 0 —0.3
E+ (011) 1/14 2/7 17180 | —22/195 | 0 102
i Table 2b
I
e ‘:plj ' Moments i P wh # wh™ *E?
= 5 (000) 2 12 1/6 5.38 4 |
i hE (100) 5/7 5 1/15 2.67 2 1
b o -+ (010) 5/7 5 /15 2.67 9 1
s e (001) 4/7 2 1/30 0.04 0 2
& 4;: (200) 9/28 18/7 1/20 9.13 1.2 0.8
1-; Shgig (020) 9/28 18/7 1/20 213, I:2 0.8
[ A e T A R (002) 3/14 4/7 1/45 0.104 0 0
2 g T {i; (110) 3/14 12/7 1,/90 143,250 0.8 0.7
i SRS ANS WiE (101) 5/28 5/7 1/180 —4/125 0 —05
Ehp el ba el e (011) 5/28 5/7 1/180 | —4/125 0 —05
_T__Lg}:_: &4 | TRl
G VS A Table 3
2 Tlale 22
e v n
-=ri:|: Tl' ? -T:T 'Tff Moments Sum Rules Best Fit Maodel Sum Rules Best Fit Model
g Al ;L SRR (000) 1 | l 1 | 1
o B i _(100) |0.50—0.64| 0.58 054 |0.31—043| 0.37 0.375
(010) |0.10—0.17| 0.13 0.16 |0.31—0.43| 0.37 0.375
(001) |0.24—0.32| 028 0.30 L e 0.25
(200) [0.31—0.38| 0.34 0.345 [0.19—0.25| 022 0.22
(020) [0.056—0.08| 0.07 0.055 [0.19—0.25| 0.22 0.22
(002) P.13—0.165 0.15 0.14 [0.10—0.13| 0.12 0.11
(110) |0.05—0.08| 0.07 0.07 [0.06—0.09| 0.07 0.085
(101) |0.10—0.13| 0.10 0.125 zl. B 0.07
(011) =ik = 0.035 o e 0.07
20)



Table 4a
Moments 8y 85 a4 64" B 85"
(000) I 9 1/12 9.78 9 0.5
{100) 3/7 4 1/30 e 1.2 |
(010) 2/7 2 1/60 0.17 0 —1
(001) 2/7 3 1/30 0.24 0.8 0.5
(200) 3/14 15/7 1/36 | 973/500 0.8 0.75
(020) 3/28 5/7 1/90 53/500 0 —03
(002) 3/28 2l 1/45 23/125 0.4 0:35
(110) 3/28 5/7 0 27 /125 0 —0.3
{IUI} 3/28 8/7 1 /180 26/125 0.4 0.55
(011) 1/14 4/7 1 /180 -67/375 0 — 0.4
Table 4b
Moments pi py pt” pi” pt” Py
(000) 2 18 1/6 5.56 4 9
(100) 5/7 6 F/15 2.61 k2 0.25
(010) BT §] 1/15 2.61 2 0.25
(001) - 4/7 6 1/30 0.34 1.6 7
(200) 9,/28 20/7 1/20 2.13 0.8 0.6
(020) 9/28 20/7 1/20 213 0’8 0.6
(002) 3/14 18/7 1/45 23/250 0.8 |
(110) 3/14 10/7 1/90 0.416 0 —06
(101) 5/28 12/7 1 /180 0.064 0.4 0.25
(011) 5,/28 12/7 /180 0.064 0.4 0.25
Table 5
(V—A)= I's
Moments Sum Rules Best Fit Model Sum Rules Best Fit Model
(000) 1 | 1 1 1 ¢l
(100) 0.53—0.66 0.60 0.58 0.36 —0.46 0.41 0.415
(010) — _ 0.23 0.36 —0.46 0.41 0.415
(001) 0.12—0.20 0.16 0.19 0.11—0.18 0.14 0: 17
(200) 0.33—0.40 0.37 0.37 0.22—0.27 0.25 0.24
(020) — — 0.10 0.22 —0.27 025 0.24
(002) 0.07 —0.10 0.09 0.07 0.05—0.08 0.07 0.06
(110) 0.08—0.12 El.lﬂ_ : 0.11 0.09—0.12 (.105 0.12
(101) 0.07 —0.11 0.09 0.10 — — 0.0565
(011) o s 0.02 = . 0.055
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Table 6a

Momerits eh g? gy b ek
(000) 4 I 1/4 10.23 2 —1/2
(100) | 5 1/10 3.405 6/5 0
(010) 6/7 4 1/20 0.39 4/5 0
(001) 8/7 1/10 6.435 0 —1/2
(200) 3/7 18/7 13/180 2.617 4/5 3/20
(020) 9/28 Ji2o T 1/30 0.324 2/5 1/20
(002) 15/28 8/7 7/90 5.165 0 0
(110) 1/4 10/7 1/90 -0.208 2/5 3/20
(101) 9/28 1/60 0.996 0 —3/10
(011) 92/7 6/7 1/180 0.274 0 — 145

Table 6b.
(V—A)a

Moments Sum Rules Best Fit Model
(000) 1 | 1
(100) 0.27—0.34 0.31 0.31
(010) s = 0.17
(001) [0.48—057| 0.52 0.52
(200) 0.16—0.18 0.17 0.18
(020) 0.06 —0.08 0.07 0.06
(002) [0.28—0.35| 0.3 0.32
(110) E i 0.02
(LO1) 0.09—0.12 0.11 0.11
(OL1) — — 0.09

Table 7a

Moments o™ ol £ o | oy ok af”
(100) 2/7 2 0 707 /150 2/5 0
(200) 3/14 12/7 . 1/90 949 /250 2/5 —1/5
(101) 1/14 2/7 —1/90 344 /375 0 1/5

Table 7D
Ty
Momenls Sum Rules Best Fit Model
(100) 1 1 1
(200) |0.65—0.82 L 0.7
(101) |0.27—0.34 L 0.3
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Table 8

i Diagram Tix, y) Bl
X1k Y . : .
wp e e (V) —AL)) (Vy) — Aly)) +4 1) Tiy)
e Y (1 —x1) %21 —y1) s
s
2 0
3 e —4T1x) T(y)
xi(1 —x2) xan(l —y1) ys
i g (V(x) — A)) (Vi) — Av)
21231 — x3) (1 — 1) ya
; " — (V) +A()) (Viy) +A(y))
xa(1 —x3) il —ya) ya
6 0
3
: (Vix) — Ax)) (Vi) — Aly)) +(Vx) +A0) (Vig) +Ay)
1 xi(1 — x3)°yi(1 —ga)®
> :
8 . 0
o e L .
5 | (Vx) — AW) (Vly) — Ay) +4 Tix) 7iy)
: (1 —x1) %1 —y1) g
o ) (V) +Ax) (Viy) + Aw)) + 4T Ty)
IJ‘[I —xﬂ}myl[i —QE:IE
11 : S 0
s | — (Vx) +40)) (Vly) +Aly)
T X191 — x3) y1472(1 — gy2)
i3 4700) 1ly)
e xi(l —x1) xoy1y2(] — ya)
G — (V%) = A)) (Vi) — A(y))
B (1 —x1) Xayrys{l — ya)
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