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Pion Scalar Form factor ' I

From dispersion theory:
From (w|J|m)(0), (K|J|K)(0) and the phases, we know the t dependence
J = au+dd | |

<xjtu + Wi

n K form factors
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«x constraints nK constraints
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Pion Electromagnetic Form Factor
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| K3 Definitions and V,, | I

t
f : ‘
Scalar formfactor fo(t) = f+(t) + m%{ — m2f (t)
Usual parametrization: f+0(t) = f+(0) <1 + )\+’0——?’l:2)

|Vus|: @ Know theoretically f,(0)=1+---

— Short distance correction to G from G,, Marciano-Sirlin

i— Ademollo-Gatto-Behrends-Sirlin theorem: (mg — Th)2

K (0)
— Isospin Breaking Leuwyler~Roos + = 1.022 In Progress

" (0)

“e Know experimentally f,(0)

— Radiative Corrections: use generalized formfactors Cirigliano et al., hep-ph/0110153

— Parametnize form-factor: is linear enough for f,(t) 7

PDG2002: |Viud = 0.9734 + 0.0008 V| = 0.2196 + 0.002¢

[Vid]? + [Vio|2 = (0.9475 £+ 0.0016) + (0.0482 £ 0.0011) = 0.9957 + 0.0019
(Vi from neutron decay only =» 2 bit worse)




| ,, f+(t) Theory A | I
<t>=1+ 20+ 1O

(4)( t) = 2F2Lr + loops

8 t BT el
©)t) = F4((*;) +CYy) (my — mz) + ﬁh’“ F4(_...¢(>‘;8 +4C%,) + loops(LY)
. . ! full result

Pion electromagnetic Form factor: 1
JB, Talavera 09 -
‘, 08 |
o = 0.00593 £ 0.00043
07}
| % 06 |
—4Cgg + 4C3, = 0.00022 £ 0.00002 ‘
08 |
-
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| Jo(t) | I

8 ) g
Main Result:  fo(t) 1= 1 — —z(Cly + C5y) (m% — m2)?

Fy
t T T " ‘ ¢ ,
8 —_
"ﬁtchz + A(t) + A(0).

A(t) and A(\O_) contain Cy and only.depend on the L at order pﬁ-
—

A(0) = —0.0080 = 0.0057floops] + 0.0028[L!] .
b

= - 0,004 (p9 + 0,013 (PG P“"Ll‘"P)‘i' 9.00 33(P,
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