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ABSTRACT

By means of high energy constraints we relate the second-class current
vertices <A'|J$I|A> and <A'|JiI|N> with the <N'!JiI!N> vertex. (N denote

the nucleon and A the A(1232)-resonance.) For this purpose superconversence

sum rules are derived for a second-class vector (J;EI = VII) and axial vector
current (JiI = Aﬁl). This report extends the previous work (ref. !1!) to

second—-class form factors.



Summenregeln fiir Baryon-Formfaktoren der Strdme zweiter Art

ZUSAMMENFASSUNG

Mit Hilfe von Hochenergiebedingungen lassen sich die Matrixelemente
<A'|JII|A> und <A'|JII|N> der Strome zweiter Art mit dem Matrixelement

<N'|J I|N> verkniipfen. (N bezeichnet das Nukleon und A die A(1232)-Resonanz.)
H IT _ _IT
=V )
H H

. . I . . .
und Axialvektorstrdme (Ji = AiI) zwelter Art aufgestellt. In diesem Bericht

wird das Verfahren der vorangegangenen Arbeit (Ref. !]I) auf Formfaktoren

Zu diesem Zweck werden Superkonvergenzsummenregeln fiir Vektor— (J

zweiter Art erweitert.
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I. INTRODUCTION

This is a technical report in which we quote explicitly sum rules for
the form factors of the second-class current vertices <N' |JII!N> <A IJII|N>
and <A'|J |A> with N the nucleon and A the A(1232) resonance. It completes
the appendlx C of |1| - furthermore denoted by I - by the corresponding sum

rules of second-class currents.

Second-class currents are destinguished from first-class currents in
. )
the following way: Assume Ju represents the neutral member (13=0) of an '

isospin current multiplet (I=0,I,...), then

2= 4 (JE)+ (I.1)

defines afirst- (second)-class current. There is an alternate definition by
means of the G-parity operator originally due to S. Weinberg l2| (see also

P. Langacker |3|).
c¢! = T ¢nDin ° (1.1")
U (+) P M ’

which is equivalent to (I.l) as long as the TCP theorem holds (np = +1(-1),

the parity of the vector (axial vector) current). For example in the usual de-

composition of the nucleon V-A current

-, v, i R VA \Y
u(p )[YuFl +5m Oy(PImP) Fy + o (p7op) Fy

A1 p 1 A
+ F + — L F + — ‘+ F
YyYs o (P'P) Ys m (P'+P),Ys Ju® (1.2)

FI(0) = 1, r20) = -1.26,




the underlined terms represent the second-class contributions,

Second-class currents cannot be excluded a priori in weak interactions.
Nevertheless they are mostly disregarded in theoretical quark and gauge mo-
dels. On the other side the experimental verification of second-class cur-
rents in nuclear B-decay is an open question and quite controversial as the

recent development has shown |4|.

In |5 and |6]| (see also I) we have used successfullypole term sum rules
to determine the first-class matrix elements <A'IJ$|N> and <A'|J$|A> in terms
of the experimentally known form factors of <N'IJ$|N>. In this report we sum-—
marize the corresponding sum rules for second-class currents, which are eva-
luated in |7|. There it is shown that in the framework of our approximation

second-class contributions do not exist for small momentum transfers.

We now make a few comments on thederivation of the sum rules to give
some background information which will facilitate the orientation in the
following chapters. More details are found in |5], |6]| or I. Only isoscalar
and isovector currents are considered. The sum rules are derived for the
superconvergent parity conserving and regularized t-channel helicity ampli-

1,2 .
tudes GA’ (s,t,u) of |8| for the peripheral processes

A+ Ju - A+ s (I.3)
N + JLIII > AT, (I.4)
N + JiI > N+ . (1.5)

The reactions (I.3 - I.5) are initiated by a vector or axial vector field
11 II IT

It = vt oA,

H u H

It is assumed that in forward directiom, t~0, the high energy behaviour

1,2

of G is determined by the leading t-channel Regge-trajectory



(t)—m

o
1,2 s eff , t =0, fixed . (1.6)

G,”"(s,t,u) ~
A 5 b S_)w

In (I.6) m denotes the maximal helicity flip; m is a function of the heli-

cities A of all particles. Superconvergence means O -1, If o —m+]

-m <
eff ™
< -n, n integer >0, the following sum rules are valid:

f£

o0} [o o]

s ds'(s')n In GA’Z(S',t,u') - du'(Z—t-u')n Im GA’Z(S',t,u') =0 (I.7)

s u
(o} (o]

with s+t+u = L. In practice usually n=0. If m=3 also n=1 is possible, in
which case we speak of a moment sum rule. The effective Regge-trajectories

are specified in table 1.

TABLE 1: Leading trajectories of the t-channel
particles It =0 It =1 It é 2
a - nat, unnat. nat, unnat. nat. unnat.
parity parity parity
VII(I=1) m o (0)<«1 n p B exotic
u eff
I1
Vu (I=0) - - A2 T
AII(I=1) ﬂ‘ W o (0)<o0 A A exotic
H eff 2 1
AII(I=0) m - - o} B -
u
It=2
< = x x
O fg (0) 1, ap(o) uAZ(O) aw(o) 0.5

aﬂ(o) % aA](O) %~ 0.0 , an(o) e uB(O) < 0




The sum rules (I.7) are saturated by the N- and A-intermediate contri-
butions in the zero width approximation FA = 0, so that we obtain the pole

term sum rules

)3 {Res [énGA’Z(é,t,J)] - Resz[(Z—t—d)

i=N,A &=m? d=m?
i i

n_ 1,2

G, (s',t,u")]} =0 (1.8)

These sum rules and some of their first derivatives with respect to t at

t=0 are listed in the sections III and IV (we call them t°- and tl—sum rules,
respectively). Sum rules for higher derivatives yield no information since
with increasing number of derivatives more and more of the low partial am-
plitudes get truncated. Among the t]-sum rules we consider only those as re-

liable which converge very fast, i.e.
|sn GA’Z(s,t,u)1‘ < |s|_2 , 1 =‘0,1 , § > ® (1.9)

Furthermore we restrict ourselves.only to sum rules with helicity flip m > 2
for the reactions (I.3) and (1.4). For m < 2 the sum rules are not useful

on account of their complicated kinematical structure.

II. NOTATIONS

The sum rules in the following sections III and IV are compiled for
GA’Z amplitudes with definite isospin in the t-channel I, = 5,1,2. The defi-
nitions of the vertices, phase conventions and other technicalities are
taken from |5|. Each sum rule contains the complete N- and A-contribution.
The abbreviations LN(A)(NO) have been introduced to denote the N(A)-contri-
bution of the lefthand side of equation (No); analogously L(No) denotes the

complete lefthand side of (No).




For the reaction (I.3) we destinguish three classes of sum rules:
(1) sum rules of the helicity flip m=3 amplitudes, (2) moment sum rules (n=1)
of the m=3 amplitudes, (3) sum rules of the m=2 amplitudes. 0Only the crossing
antisymmetrical amplitudes lead to non-trivial sum rules in the cases (1)
and (3) and the crossing symmetrical amplitudes in the case (2). The ampli-

tudes of the reaction (I.4), N + JiI

+ A+m, have no definite crossing pro-
perties. To separate first—-class sum rules from second-class ones, one has
to combine the sum rules for (I.4) with the corresponding equations for the
reaction A + JiI > N+7m. For the reaction (I.5) again only the crossing anti-

symmetrical amplitudes lead to non-trivial sum rules.

The following abbreviations are used:

15 = - & (II.1)
for the isospin It = 0(2).
1S, = 2(-2) , IS, = -%(é) . IS, = - (- ]—;), (11.2)
for I = 1(2). The masses are denoted by
pion: m. = 0.1396 GeV , nucleon: m = 0.9383 GeV,
A(1232)-resonance: M = 1.232 GeV , . (1II1.3)

Finally the following kinematical symbols will be used

M+ =Mtm , M_=M-m, MDN2 = M2+m2 - Mm—mi s (I1.4)



2, .2 2, .2
yy =-(MM +wo + k7], oy, = -[ml + k7], (1I.5)
= Mg + 2, fi2 (11.6)
B2 81 "By o By T T2 2 '
g 2
= o -z K —
£(6;,6,) = 4g, ¢ = "2 gy O : (11.7)

In the following we quote explicitly only the sum rules of the iso-
vector current JiI. The corresponding sum rules of the isoscalar current
are given by the following substitutions: For all three reactions (I.3-I.5)
only I =1 sum rules exist. They are obtained for the reaction (I.3) from the
I —O 2 isovector sum rules by setting IS=0, since the <A'|JII|N> - vertex
does not contribute. The form factors of the <A'|JII|A> - vertex GV are to
be replaced by the isoscalar form factors G , |5]. For the second reactlon
(I.4) one has to put IS] = 182 0, IS3 = -]/12 and to replace the isovector
form factors of the <N'|J$I|N>— and'QSWJiIIA>—vertex by the corresponding

isoscalar ones. There are no non-trivial sum rules for the last reaction
(1.5).

For typographical reasons we denote in the sections III and IV the iso-

spin in the t-channel by I instead of It.

The parity conserving, regularized he11c1ty amplitudes GA Xb,k Xa
responds to the t-channel reaction m(q,S) + J (K A ) + B (pz,k ) +
B (p] kb) For further details in particular the def1n1tlon of the hadronic
coupllng constants g,? R (g],gz) of the 7NN, 7mNA, mAA vertices see the an-
pendix of I or |5|. There one finds also the definition of the nucleon,

N-A excitation and A form factors: Fi’ Ci’ Gi'




IITI. SUM RULES FOR THE VECTOR CURRENT V‘lIJI

ITI.1 A VF* A

ITI1.1.1.1 Sum rules of the m=3, I=0,2 amplitudes

sz 1=0,2 , G2V 1=0,2 , sz 1=0, are crossing symmetrical,
3.3 a1 3.3 50 3.3 ss '
2 2 2 2 2 2
o
a) t -sum rules
1V 1=0,2 *x m V' v I m> B12
* =, oM — — — —— =
G3 3 ¢ IS-Mg (ZM C3 + C4 ) + 9 7 5 G7 0 (T1I.1)
7——,81 M M
2
b) tl—sum rules
1V 1=0,2 x V' 2m° B2
G *“y ISeMg C, + == -—2G. = 0 (I11.2)
3 3 4 9 2 2 77
7—72‘,81 M M

III.1.1.2 Sum rules of the m=3, I=1 amplitudes

I . . .
G is crossing symmetrical,



o
a) t -sum rules

G ! has no t°-contribution.

\_,_l

~~

S

7‘4

\/
|

=1, (_ 4. . %2, V' V' 0 2V ﬁ_m
G t -3 Mg [K (c, C5)mC6]+9 0 (I11.3)

0 (I11.4)

O
~
N
1
ZBJW
o
~
\IG
n

b) tl—sum rules

. : + (III.5
: 3 M8 C, +5 —(g,-33 )G ](mz—K2)+—22—2 L(TI11.3) = 0 ( )
7—7,31 M mﬂ—K

2 2 2 m2 V
7

-3 Mg c4 5 MZ( - 2)G] 3 2(m -K )g2 —5—5L(II1.3)=0

i
2 2
B K (I11.6)

0 (I11.7)

IIT.1.2.1 ‘Moment sum rules of the m=3, I=0,2 crossing symmetrical amplitudes

-
a) t —sum rules

2V 1I= . .
G3 3 0,2 has no to—contrlbutlon.

5 2,Sl




2V I=0,2, _ 3.4,y (II1.3) +y, L, (III.3) = 0 (I11.8)
3_3 4 4 N Iy A
2 2?
2v,1=0,2, _ g_ . _
QE.ME o : A 1S yN LN(III.4) + yA LA(III.4) 0 (111.9)
2 2
b) tl—sum rules
2V 1=0,2, _ 3 .. _
G3 3 A IS yN LN(III.S) + yA LA(III.S) = 0 (111.10)
2-32,81
2 2
= ¥ y
va §_0’2: - % IS gL (III.6)+ g A(III 6)- —-IS‘L (I11I. 3)+L (I11.3)=0
2772250 (111.11)
- y
¢V 1=0,2 —AiL(IIIJ) - 3 18l _(IT1.4) + L, (III.4) = O (1II.12)
3 3 2 3 4 N A
5-5,88 M

III.1.2,2 ‘Moment sum rules of the m=3, I=1 crossing symmetrical amplitudes

a) t%=sum rules

= 0 (111.13)

1 . . .
t —sum rules are not considered on account of the convergence criterion (I.9).
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IIT.1.3 Sum rules of the m=2 amplitudes

We use the linear combinations

AVE) V) V()

1 , 1 s 0 of T and
AV . GV
S 3. 1ss 1.3
7" 77

III.1,3.1 Sum rules of the m=2, I=0,2 amplitudes

A:V(+)I=O’2, A?V(_)I=o’2, Aév(+)1=0’2, Aév(+)1=0’2 are crossing symme-
trical.

o
a) t -sum rules

A}V(—)I=O’2, AéV(—)I=O,2’ AéV(—)I=0,2 have no t°-contributions.

A%V(+)I=O’2: The sum rules are identical with (III.1).

b) tl—sum rules

2 2
_K .
1V(-)1=0,2. K O v v'.oo2 V' 2V
Al : {IS'Mg [(M+ Ti)m Cy + MM_C, + K'C, + m'Cy ]
2 2 hMPm®

lm?, 2.2, — V. 1m MV, 2 20
+EF(mn+K)(gz'gz)G7+‘9'_2 5~ 81207} (WyKT)=0  (TII.14)
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2M2+2m -Kz—m2

1 ]
AlVT=0,2, rrgg®* [ 2 k%) - (K2(CV ! y-m C 1
0 M U3 2 5
4M
2 2
2 8M +m 2 2
1 m m V 4m 2 \Y 2 2 2K -
+ g F M2 g]2 G7 —§ Fmﬂ gz G7} (m -K ) 7 2_K2 L(III 14)
M (I11.15)
2 2g g 2 3g,-g,
1V(-)1=0,2 x V' 2K 12V 12 _ K- 878y
A Tt ISMg Gy + 5 =5 [—m= G + (= = = ——) G,]
S 6 " 92 2 52 72 6
(II1.16)
2 2
g 2 3g,"8 m _-K
P 32K 2 A A L7+~ LaIne)=o
M M M 4M

II1.1.3.2 Sum rules of the m=2, I=1 amplitudes

A}V(_)I=l, A%V(+)I=], Aév(_)I=], A;V(_)I=] are crossing symmetrical.

o
a) t -sum rules

A{V(+)I=1, A%V(_)I=] have no t°-contributions.

Aév(+)1=], Aév(+)1=]: The sum rules are identical with (III.3, III.4).
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b) tl-sum rules

AV a3y - 2uas)] @k = o (II1.17)
2 oMM -K2
1V (+)I=1, 4 ¥ 2. m V' V', 1m - Vi, 2 .2
A, [ 3 MEK (5 Cy +C, ) CR A 81967] (my=K")
(III.18)
9 9 9 m§+Kz o mTzr—K2
+(m--K“)L(II1.6)-K“L(III.3)- [5—5 + (5 +——)] L(III.3)=0
T 2 2 ‘M )
m -K 4M
™
AV b xer 1K {4(3 —2_)GV-[—g12——I-<3(3 -25)]c}
S T3 %8 % Tom g2g25MzMzgzgzs
(III.19)
2 .2 2 .2
g 2 m_-K m_-K
4 M®12 K —1.V 4M™ 1 _
—5—[——2-—-—2(3g2 2g2)]G7 ) L(III.7)+5 — L(III.4)=0
M° M M
II1.2 NVLIII > AT
I11.2.1 Sum rules of the I=1,2 amplitudes
: (o]
a) t -sum rules
VISI2) . yf 415, WY + 15, DVS + Is. DV® = o (ITI.20)
3_1g, I 171 2 1 370 .
72
G%V ¥=1(2): The sum rules are identical with (I11.20).
-, 51

2 2
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2 2
m

-K
(NV +IS NVo+IS DV +IS

) 2
1772 2 2 2mM

;V ¥=1(2)‘ + K°L(II1.20) = O (TII.21)
7 7750

1V I=1(2), _
G3 ) : NV3 + ISINV3 + ISZDV3 + IS3DV3 = 0 (111.22)
7758

with
NV? =0

u
NV] = g(C; *+—C

s om82 k& — y o8 g2 v' k2 812 v' n® 812 ¥
DV, = (g 7 *3 8)C3 5 (7 "5 8)6,*—5 =5 Cs+— =~ C¢
M5 M M M M° M M° M
1 7 &
M
S
N5 = 0
u _ 2. v! v! 2 !
N, =8 [k €, -Cy) ~-m" C ]
™, M2 Mm g, 2M.M -K> M2 “Mm g 2
| — [ ] ]
DV = 2 =T BKC] (T ) Ky 4 s Kz ) (€] +mcy)
M M° M M M° M
u_ ¥ m 2 2, v
DV, = mg ﬂ'4(2M+ + mﬁ) G7
s * K2 \'4
NVy =mg —5 Fy
m
u_
NV, =8 Ce
M2-Mm 2
s _ A VI V'
DVy =~ —— 3~ 3 8) C
MM M
2 2
2 2 M+ 2
DV, = -Mg E;MDNZ E— Z K == GZ-+GV)-+4 +2 Tr(G‘77+ Kz GZ)]
M° 4M M M
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b) tl—sum rules
1V I=1 u 5 5
G3 1 (nv®S +2NV4 3oV 4 -1 V )(m K2 )
2 -=,81
2
s u555um'r2r+K2M+2
+(NV2+2NV2 -9-DV2 12DV2)mT——K L(TI1.20,I=1) = (I11.23)
1V I=1 s u_ 5 _.8 5 U _
Gé___l_ s NV5 + ZNV5 g DV5 1z DV5 = 0 (I11.24)
2 2 '
1V I=1 ] u 5 s 5 U _
GE__I_ SS. NV6 + 2NV6 3 DV6 “ 13 DV6 = 0 (I11.25)
2 2
with
N =
VZ 0
2
u_ K vV
m
2 g M 2 MM M-Mm g, 2 2
s K° m,°12 +— V' K ¢ -— V' 12 - K K“.v' V'
DV, = = = —( —g )C g,C, —( ——+3—5 g, )(—C. +C, )
4 ZMMZ M ®2°73 2M2 274 M2 M2 M22m25 6
2. 2
2M7+m 2
vy = - Mgt 2 25T+ B3+ 2B oY
M M M
s
NV5 =0
" [Kz AP AN Cv']
5 8 7 5 6
2 2 2.2
- _ZK_zgglzcv'_6_1£mwg Cv'+(M+ Mm gy, K2—+ oy K y [K_Z_(CV' V' y=cV']
5 mZMMZ 3 2M224 M2 M2 M2 2 M2 2 m2 4 75 6
2 2
M +2m 2
u _ * K~ MDN2 \Y
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s _ u _

NV, = NV, =0
pyS = - V'

6 82 V6

u ¥ A K2 v
DVg = = & Mg (G + —5 Gp)

4M

III.3 NviI > N

III.3.1 t°-sum rules of the m=1, I=0 amplitudes

G2V =0 5 G2V =0 , G2V 1=0 are crossing symmetrical.
1 1g” LTl 1.1l
2 2 2 2 2 2
=i ‘ '
G?V T 0 : mg*{[K2 MDN2 - m MEM_ - mﬁ m(2M+m)] Cg
5 §3SI
2 2 2,2 2 V!
+ pON2QM, — - 2KT) - MM+ 2mﬁ)] C, (I1I.26)

M 29 L2 V' 29y 2 2
+ MON2 (2 + ) - 3M7] (R°Cg + mC )} (m —K") =0

III.3.1.2 t°-sum rules of the m=1, I=1 amplitudes

G?V ¥=] is crossing symmetrical,
'2" 5,51
G%V ¥=1 has no t°-contribution.
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2 2
M M -m
2V I=1 * + MDN2 2 V' 2 2, MDN2 _ + "y 2 V'
Gl mg {2 —"—=-KCy + [of,+24 M _-K") == - ——] K°C,
==-=,50 M M m
2 2
Mz—m2
2.2, MDN2 + gy, 2 V' 2 Y 2 2.
+ [(M++K ) S5 = o 1 (x Cy +m'Cg )}(m1T K°) =0 (III.27)
m M
2V I=1 2V 1 _ % 2 2 MDN2 m .2 2.1 V' _
6" ]+ 8KF,+gmg [(M+—K ) —~ -y M mﬂ)] Cc =0 (III.28)
5 =758 M

1 .
t —-sum rules are not considered.

IV. SUM RULES FOR THE AXIAL VECTOR CURRENT AiI

.1 A AﬁI > AT

IV.1.1.1 Sum rules of the m=3, I=0,2 amplitudes

G;A I=O,2’ G;A §=o,2 1A 1=0,2
3 3
77281 57380 77588

are crossing symmetrical.

o
a) t -sum rules

g2A 1=0,2
3351
22

o \ .
has no t -contribution.
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b) tl—sum rules

pa— ' 2 2 g
G2A 170,2, o XA 2 W A A 4w P12 AA (1V.1)
3 3 4 9 .2 5’76 9 2 6 7
3-5,81 M M M
IV.1.1.2 Sum rules of the m=3, I=1 amplitudes
GiA §=l is crossing symmetrical.
275!
o
a) t -sum rules
1A I=1 4 % A" 2 m B12 2 2. _
6 3T+ [3ugey 5" o] KD = o (1v.2)
7251 M
2
= 1
et U (- mgch g [f(c S5~ 250 ‘2 -tz k") - K g (1v.2)=0
éu_é SO 3 5 277 m 2 K2
277 B (IV.3)
= ' 2 '
3 3 5 2 76
7—7,35 m
b) tl—sum rules
- ' 2 g
gla I=1 . —ng*‘cA += [f(G ,G.) 2 12 45— 2 L(1IV.2)
3_3 ¢, 378 %5 9M2 3R T 2 S T N
2 2 . m
(1v.5)
_Kz
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2 2 g
1A I=1 4 ¥ A' K™ A' 1 K A A 12 — A
ey’ 3+ -gug[Cg +55 € ] -5 Ty [£(5,60)2— Gy - 4, ]
—2'—-2—,50 m M M
2 .2
2 g m_-K
LS e ave
M M M
1A I=1 .
G3 3 ¢ The N-exchange does not contribute anymore.
27758
IV.1.2.1 Moment sum rules of the m=3, I=0,2 crossing symmetrical amplitudes
o
a) t -sum rules
1A 1=0,2 3 ‘ _
G3 3 Z-IS yNLN(IV.Z) + yALA(IV.Z) 0 (Iv.7)
725!
clA §=°’2 - % IS « yLg(IV.3) + y,L,(IV.3) = 0 (1v.8)
334 NN A
2 2
- ' AN
clA 1=0,2, o, Mg* y (cA + KB oA y = 0 (Iv.9)
3 3 N ‘"5 7 6
77258 "

1 .
t —-sum rules are not considered.
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IV.1.2.2 Moment sum rules of the m=3,I=1 crossing symmetrical amplitudes

: o
a) t -sum rules

GgA §=l has no t°-contribution.
77251

b) t]-sum rules

2 2

2A T=1 4o % A2 A AL 4w Br2 A A _
7_7,31 M M M

IV.1.3 Sum rules of the m=2 amplitudes -

Again we use the linear combinations

g lA(E) BzA(i) g2A(¥)  p2A(%) o

1 0 By » By 7 Bg £ 1.

IV.1.3.1 Sum rules of the m=2, I=0,2 amplitudes

1A(=)T=0,2  2A(+)1=0,2 ,2A(+)1=0,2 _2A(+)T=0,2
, B] , B

B, 0 > Bg

are crossing symmetrical.

o
a) t -sum rules

plA(HI=0,2 . .2A(-)1=0,2

o . .
1 1 have no t ~contributions.
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2A(-)1=0,2, ¥ 2 A 1m _ L2, A
B, : {1seMg" [K cy T w (M, - m - KY) G ]
P Lm o2, 2y EE [f(GA &y - 2 El% A -4 &
36 M ) 5776 2 6 &y ~7
M M
hm. 282 (A K A_l A 2
+ e K == [6.+—=GC -=G]m-K) = 0
I V) 5T 6 277
2
2A(-)1=0,2_ LK 2 _ 2 2 A" K A'.
B ;IS + Mg (2M] -~ - K) (G, + ;7.06 Yy = 0
b) tl—sum rules
1A(+)1=0,2 2.2, 1 mL(V.7) _
B, tOL(IV.D) (KT + 5 g s 0
mTT - K

1 .
Further t —-sum rules are not considered.

IV.1.3.2 Sum rules of the m=2, I=1 amplitudes

TA(+)I=1 2A(-)I=1 2A(-)I=1 2A(-)I=1
pIAI=I ROl ACIT=T p2A()

o
a) t -sum rules

B:A(_)I=] has no to—contribution
B%A(+)I=]: The sum rule is identical with (IV.2).
B2A(+)I=1: The sum rule is identical with (IV.3)

0

are crossing symmetrical.

(Iv.11)

(1v.12)

(IV.13)
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B2A(+)I=l:

S The sum rule is identical with (IV.4)

1 .
t —sum rules are not considered.

I1

Iv.2 NAU > AT

According to (I.9) only t°-sum rules are considered.

Iv.2.1 t°-sum rules of the I=1,2 amplitudes
clA =120 \aS 4 15 naY + 15.0a% + 15.08% = o0 (IV.14)
3 7T | 1771 271 371
7~ 78!
GgA %=1’2 The sum rules are identical with (IV.14).
7 " 751
2 2
-K 2M M

24 1=1,2, s u s u, O +—- 2 _
G3 1 : (NA2+ISINA2+ISZDA2+183DA2) ) ) K'L(IV.14)=0 (IV.15)
—2-—7,80 m m

2A 1=1,2, s u s LU
G3_] . : NA3 + IS]NA3 + ISZDA3 + IS3DA3 = 0 (1Iv.16)
77758
with
NA? = mg* FI;’

u_§g (2m A, A
NA1 5 (M+ C3 + C4 ),

g 2 ' 2 g 2 v 28 '

s ,m °12 K" —m LA 1 K°m . %12 KW —7 A" mm °12 A
DA, = (5 —= - =5 g ) Cr + =[(1+35 ZH)—= -2 37C) + ———=C

1 MMZ M2 2M+ 3 2 M2 M, M2 MZ 2- 74 2M+M 5
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2 2
| 2 m MM (2M+m)m
M 4M M M M+ M
s _ * 2 _A
NA2 = mg K F3 s
u 2 Al
NA2 =g m C5 ,
mM_ ' M '+Mm g MM ' M_+mM g 2 '
DAS'ZngKZCg [ v 21 KC, +n’ (g +K_2g2)c§ >
M M M M M M
2
u % m 2 r, MDN2 K> A, My
DA2=-mg EK [4—7—(G?+—2'G2"G7) +_§‘(;2] s
M. 4M M
S
NA3—O
2
u _ A" K° AT
NAB—g(CS +=5Cc ),
n
DAS = (TELZ_EZ_‘")(CA' +K_2cA')
b
3 MZ M2 MZ 2 5 m2 6
u
DA3 =0

V.3 NA&I > N

Among the four m=1 amplitudes belonging to unnatural parity exchange

in the t-channel G%A }=O and G?A §=] are crossing symmetrical and G?A $=0
7 751 5 ~5551 oA 1ol RREL
has no t°-contributions. The remaining I=1 amplitude G1 i although su-
5 7,31
2 2

perconvergent at t=0 will not be used because the Al-exchange with aAl(O) = 0
contributes. It is not to be expected that an approximation keeping only
the low energy contributions gives a good result because of slow convergence

for t = 0.
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