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Intrinstic Parity violating process

(w~7°n|dvy,u|0) ~ Intrinsic Parity violation

(7w~ 7m’n|dy,vsu|0) ~ G Parity violation ~ (m, — mg)

PDG(Chin.Phys.C) (1.39 £ 0.10) x 10~°

Belle (PLB 672, 09) | (1.35 4+ 0.03 4+ 0.07) x 10~ °




Interaction
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Lint = FV;dﬁT'yu(l — v5)7dy, (1 — v5)u
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Phase space Phase space
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Decay distributions
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Hadoronic and Leptonic tensor

HFY = JHJ¥*

Ly = uvu(1 — vs5)urur v (1 — v5)u

Hadoronic current



T =< m=mn)dy. (1 — v5)ul0 >

Jy = Vipbt1 + Vo, Fo — Vs, F3 + Vy, Fy

Vlu _ (pﬂ-_ . pﬂ-O)“ . Q” (pﬂ'— _szﬂ-o) . Q
Vo = (Pro — Py)p — Qu Pt —QZU) -

. v P o
VSI,L — CpvpoP - pﬂ-op77

V4u — Qu = (p’ﬂ'o + D + pﬂ'_)u

F; (i=1-4)are form factors and functions of invariant

masses such as M o, M-, and M 0,



Contruction of Lorentz indices
L, H" =2(m2 — M2_ . )» LxWx

X = A, B, ... 16 independent structures (see Khun
and Mirkes ZPC. 56(1992)). After taking average
over angle variables o, 3, v, only thee

X = A, B,SA survive
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Correspondingly Hadronic tensor W, W, Wg 4 are
given as follows

3| Fy|*

|z1 F1 + x2F|* + w§[|F1 — — %4 }

1%,%
A 2 4

Wg = x5|F3|?, Wgsa = Q?|F4|?



Distribution functions of three invariant masses
d3T G%‘|Vud|2 Mﬂ'—ﬂ'OMﬂ'—n
dM,— rodM, ,dM, .0,  (27)5 Y/ -
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Chiral Lagrangian with vector mesons including
isospin and intrinsic parity violating effects
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Isospin breaking m.,, # mq leads to mixings 7° n, n’
(m. 0 0 )
Mq — 0 my 0

\ 0 0 my)




M? neutral pseudoscalar mass matrix in (7, ng, 17¢)

basis.
AMyg = M2, — M2,,SMyx = M2, + M2,

/ M72r+ * * \
A M g 2(2]\/IK)—]\473Jr

V3 ( i %)
A Gop (S My — 2M2,
\—gzp(AMK)

V'3
With Tr[M?] = M2, + M + M_,, one can
determine g2, so that it reproduces mass

X

M(?o)

eigenvalues.
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Figure 1: Am=eigenvalue—physical value fo neutral
meson masses. (Black for n’, Blue for 77, and Red is
for °) The horizontal axis is the coupling constant

gZp-



|g2p| = 0.43 ~ 0.44 leads to a good fit for masses
n’ and . Am, ~ 5 (MeV) remains. Below ,we

show the orthogonal matrix O for gs, = —0.43.
/ 0.999959 —0.00900404 —0.00137294\
O = | 0.00859435 0.982629 —0.185383
\0.00301846 0.185363 0.982665 )

/71'0\ /011 O12 013\ /HO\
O21 O22 Oa23 N

78
\770/ \031 Os2 033/ \?7’/




Contribution to Form factors for axial current

< w0 n|ldy,ysd|0 >= Vi, Fy + Vo, Fy + V, Fy
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Intrisic Parity violating terms:
(1) Wess Zumino term of chiral anomaly:

Lwz = e"PotrV, 0, w0, 0T .

w2 f3
(011022 — 01202,)
2672 f3

contributes to the from factor F5 of the vector

(7”7 n|dy*u|0) = e"VPTp popll.

current.



Other intrinsic parity violating interactions
such as p — w7, V pn
Fujiwara et.al. PTP.73(1985) with corrections.
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definition

oLy =0y t+oai, —gVy,

1
&y = z—i(fTDLuf + 5(‘9”51‘)
1
Olp = z_i(ngDLu‘g - 58#‘5”

Fv,, =0,V, —8,V, +1g|V,, V,]
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Figure 2: Differential branching distribution for
7= — nunw~. The unit is MeV ™5, Mpor—y =
1500 (MeV) M,,.- = 900(MeV) 300(MeV)<
M. o,.— < 900(MeV). C; = Cy; = C4 = 1is chosen.



1 We study intrinsic parity violating process

T — 7771'_71'01/.

2 Chiral Lagrangian with explicit isospin breaking
and intrinsic parity violation is adopted. With
this Lagrangian, the non-vanishing contribution
to the axial vector form factor (Fy, F>, Fy) are
computed. We add intrinsic parity violating
interactions and compute the vector form factor
F5. (Three free parameters C1, Cs, C,.)

3 We show the differential rate for three invariant
masses for the case C; = 1 and found the peak



of p~ meson for the distribution with respect to
M_— _o. More serious comparison and fitting
with Belle’s data will be shown in the near
future.



