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Predpovedanie priebehu formfaktora nabitého piéonu v
priestoru-podobnej oblasti

Motivacia:
#* V priestoru-podobnej oblasti su udaje o formfaktore menej presné ako v Casu-
podobnej oblasti.
#* Jestvuju dévody pre pochybnosti ohfadom déveryhodnosti publikovanych Gdajov v
priestoru-podobnej oblasti.
#* Pionovy formfaktor je zakladny objekt na popis elektromagnetickej Struktlry
nabitého pidnu a teda jeho skimanie je zaujimavé samo o sebe.

Metoda:
#* Vyuzitie analytickych vlastnosti formfaktora spolu s experimentalnymi udajmi v
casu-podobnej oblasti na predpovedanie priebehu formfaktora v priestoru-
podobnej oblasti.

Ciele:
# Ziskat priebeh formfaktora v priestoru-podobnej oblasti.
# Porovnat s jestvujucimi experimentalnymi tdajmi v tejto oblasti.
# Porovnat s predpovedami modelov inych autorov.

Vysledok:
# Graf na nasledujucej strane.



Priebeh formfaktora pidnu v priestoru-podobnej oblasti:
vysledny graf
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Nezavislé urcenie parcialnych sirok rozpadu I'(P - 2y) pre
éastice P=1% n, n'.

Motivacia:
#* Sirka rozpadu — zakladnéa charakteristika ¢astice, jej presné uréenie je dolezité.
#* Prechodové formfaktory pre pseudoskalarne mezény — moznost nezavislého
overenia parcialnych Sirok.

Metoda:
#* Vyuzit' sivis medzi parcialnou Sirkou rozpadu na dva fotony a normalizaciou
formfaktora (hodnota formfaktora v nule).
#* Normalizaciu formfaktora ziskat fitovanim experimentalnych udajov za pomoci
unitarneho a analytického modelu.

Ciele:
# Nezavislym sp6sobom overit hodnoty Sirok, ktoré su uvadzané vo fyzikalnych
tabulkach PDG.
# Preukazat prinos unitarneho a analytického modelu a pristupu vobec.

Vysledky:
# Preverenie tabulkovych hodndt pre Castice n, n', v pripade n' ziskanie hodnoty
S mensou chybou.
* Nesuhlas s tabulkovou hodnotou v pripade Tt°, zaujimavy vysledok poukazuj(ci
pravdepodobne na podhodnotenie chyb v experimentoch.
#* Ziskanie popisu experimentalnych udajov za pomoci modelu formfaktora (grafy
na nasledujucej strane).



Uréenie Sirok rozpadu (P - 2y): popis experimentalnych
tdajov modelom pre P = 1% n, n', vysledkova tabulka
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1. INTRODUCTION

e nonet af psendoscalar mesons, which decay into 29
5 — 2y channel with branching ratio (39
corresponding to the following decay widths: T -
eV and Tl — 2y 5.00 £ 424.95)eV | respectively.
: urements at different g the Primakoff effect and e*e~ —
¢t~ P process: in the case of 7/(958) also ete” — oo 7 = and ete = et e grtn
pracesses.

In this contribution we demonstrate & more effective methad of & determination
i More concretely. by a description of existing data on the corresponding transition fc
and time-like regions simultanconsly with the elaborate in [I] Unitary and Analytic (U/&.4) mode
transition FFs.

The main idea consists in the following: The behavior of the meson-photon transition FF P (Q?) for Q% — 1

£ 27 decay widths of 7°, y and
in space-like
y and 7

w

| from the axial anomaly chiral limit of QCD, where f is the meson w
7 ¢ However, in order to to account the fact that f, and f, (unlike f.
directly measurable quantities, employing the relation for the two-photon partial width

cay constant
3MeV) are not
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1 through the [(P — 7). So. fitting all existing data on F,
s by the sophisticated [ simultancously, one fine
and then, Enally, by means he most reliable values of I

L (H) in spac
alization points val
7). P( = 77} and

Il EXPERIMENTAL DATA ON PSEUDOSCALAR MESON TRANSITION FORM FACTORS

One of the first measurements of 7%, 5 and y' transition FFs in the space-like reg
Colab. [2), where really the = transition FF in the space-like region was observed f

was carried out by CELLO
the first time. An extension

Solid pion electromagnetic form factor space-like behavior
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By taking advantage of the analyticity the experimental information on otolete” =
#+n~) is transferred into the space-like region and a solid pion electromagnetic form factor
behavior, to be compared with some QCD inspired model predictions, is obtained.
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The pion electromagnetic (EM) form factor (FF) Fr(Q?) (t = —@Q? being the squared four mo-
physics. However,

mentum transfer) is the most simple object of i igations in strong i
there is no theory able to explain all its known features. On one hand, in the framework of the
pQCD, the unambiguous asymptotic behavior of Fy(Q?) in the space-like region (t < 0)

64n? f2 1
— (
(11 - 2/3n)Qlog &
with fy= 93 MeV, the quark number flavor ns and the QCD scale parameter A was predicted
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11 ble region by various

f1}3]. On the other hand, any pts to reach experi
QCD inspired models [4]-{9] have led to mutually inconsistent results.

Therefore, in this paper the recently measured up in Frascati [10] and Novosibirsk [11] improved
experimental information on orelete™ = mrT) is transferred by means of the analyticity into
the space-like region providing in this manner the almost model independent behavior of Fr(Q?)
to be useful in a confrontation with the QCD inspired model predictions.

We start from the analytic properties of the pion EM FF, which by means of the Cauchy
formula and assuming the validity of the QCD asymptotic behavior (1) in all directions of the
relation without any subtractions
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