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K = = nome.mgo_wmm:mw (36)
3 ‘[Qw .
Ag = ¢ —¢°

This result for the squared matrix element has been numerically cornpared to the Lorentz
Invariant expression of reference [6] (see appendix B) and was found to be in exact agreement.
A similar comparison with the matrix element calculated in the KORALR program yielded a
disagreement which could be cured by rotating all momenta of the 7= decay particles by an
angle 7 around the 7~ axis 2. In the analysis of section 4 we have used this correction.

2.4 Addition of Scalar-like Couplings

To include scalar (gs) and pseudo-scalar {gp) couplings of the 7 leptons, we have to extend the
T decay amplitudes: .

A & . n -8 8
b»..“wAﬂH — .:wqu_._utﬂv = ﬂm ﬁ&h&w»«» mw.nw «wrw + ;.._\,Sayi» ,N.w»w Am.ﬂv
with:
B = W h,) (g5 +9p7°) u(Fr-,2-) (38)
Faaa = TP, Aer) (95— 9p7") v (Fe,, d5,) {39)
co e = L(QL). (49)

Notice that gs = gp corresponds to only left- (right-) kanded coupling for the (anti) neutrino.
The addition of scalar-like couplings with these extensions results in a matrix element for
reaction (2}, which can be obtained from the one for only vector-like couplings by changing in
{33) to (36) the definitions of A to A : ,

m,

R Ry LH@T % | 5(02) | cone cony, (41)
=+

+ +
\mo - \@ub

My

B hE = hE+ Ry TR £(Q1) 2 eostt F A5 | 102 |

cosa® costt eosif,
Fav o Yav Q% ,

2
+ sina® sinf* % TCG cos(tp;) cos(%) — yap sin(i,) Ezﬁhwu_ (42)

k= by = A Bl P | £(Q) P sind® F AL | £(Q4) | “2z cosa® sinf* cosy,
. ' Yav YAV Q%
2
 sine® ot LD [ coutg)cos(84) — vap sin( sin(a] (19
AV
2
hE =, = AF T sina® E las cos(ir) sin(8%) + vap sin{sh,) 8%»; (44)
AV

#This error of KORALB has meanwhile heen confirmed by the authors of the program [11] .
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with:

2 2
By = m# (15)
P .
vsp = Wﬁ v , . . (46)
+ gvygp
2
Yap = G\_Mm.\c H@Mﬂ.qmv (48)
ML) = H@D/ (VoL —4m2 FQY) = £(Qh) | 449, (49)

In the equations above we have assumed that gy and g, as well as gs and gp are relatively real.
A possible phase between the scalar and vector couplings is absorbed in f.(Q3) =| f.(Q%) |
¢ #r1@ which already has to account for the strong phase of the 7*x° system. Note that a
scalar 7%7° system cannot criginate from a g7 state, which.wouid have odd G parity. However,
such a final state may be produced from an exotic state with isospin I = 2 or from the decay
of a new scalar particle. ’

2.5 Projections of the Differential Cross Section

The general formulas for the matrix element given in the previous subsections allow to calculate
several projections of the differential cross sections. Such low-dimensional distributions may
render the dependencies on the coupling parameters more transparent. We describe the Q*
dependence of the hadronic vector current by a narrow-width approximation for a p-resonance:
| F7(Q2) P~ 6(Q% —m?). In the following we have evaluated two projections under the assump-
tion of only vector-like couplings of the  lepton and a third one including scalar-like couplings:

The first projection describes an energy-energy correlation between the two hadron systems
(w*x°) and (x~ x°) and has already been suggested in reference [6] *: .

1 do 1 s —2m? m2 — 2m2_ m2 — 2t B
== |1 - 43y . av - £ v . costt cost
Tir dcositdcosh~ 4 . s+ 2m?2 m? + wau m2 + w§w+
; . . (50]
with: 4 u.mh.aw /\IA 2 + 2 v
cosft = Ml Ak i (51)

Vo — Am? (m2 2.
and the total cross section oy, for reaction (2) without scalar couplings.
As a second projection we have calculated the differential cross section with respect to
N =G+ 9 (modulo 2 ) defined with the azimuth angles $* between the 7 pair production
plane and the 7t decay planes:
1 da 1 w? A s v Aswlmgwlv 3w|w3w+

e = — |1 = AR, . (52
v d56  In T 32 \s+zmz) \mivomi) \mZ+zml, cosxd| - (52)

30ur equation (50) is'not in agreement with the corresponding eq. (4.13) in reference [6] which is probably

due to printing errors in [6] .
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