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Properties ofa;(1260)

JG =1~

JP =1t

m = 1230 £ 40 MeV
[' = 250 to 600 MeV

Decays (“seen”, no info about branching fractions)
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a1(1260) in low-energy processes
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# Hadronic processes
diffractive production 7= p — 7~ 7 7 p
charge-exchange reaction 7=p — 777~ 7n
central production pp — pg(rTm~70)p;
decays, e.g. p(1700) — ajm

# Electromagnetic processes

ete” -t T
ete™ — nta—n0xY
» Weak decays

T — V7-7T_7T_7T+
T — V7-7T_7TO7TO
T — V7-7T_7T_7T+7TO

D" > Kgaf, etc, o
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Elmag. radiation from hadron gas
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®» Photons

T+p—°Y+T
T+mT—77+p
poytmtm
ay —y+m
# Dileptons
As above with v replaced by eTe~, and
mt + af — etTe”
+o—
T rT —ete”
070 — efe”
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a{ +a; —€
+ +
_|_

T
T

# Calculated rate strongly depends on the choice
L of the a1 pm Lagrangian! J
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Phenomenologicah; pr Lagrangian
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_ 8ajpr ’ Sin 0, 8ay pr
£ V2 (Lrcosf+ Lasind) 'y determined

L1=A"-(V,, x0"9¢) Xiong, Shuryak, Brown
PRD 46, 3798 (1992)

Lo=V,, - (0"AY x ¢) Janssen, Holinde, Speth
PRC 49, 2763 (1994)

Vuw=090,V, -9,V

[(a1 — pm) = ga, ,rf(sin6)
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ete” — 777 nmn below 1 GeV

p° /”’ _-Tn" p° rt e
—<€ I —_—— e - - - -
\\ =~ \\ \\
\\Tr'l' \\ \\
(al1), 1 diagram (aR), 4 diagrams
p°  Tp LT p° m o p° L7
¢ < —_— -
(b1), 4 diagrams (b2), 8 diagrams
p° at + p° -
(d), 8 diagrams
C ding d di f o0
orresponding decay diagrams of p

P.L.&J.J, Phys. Rev. D 76, 094030 (2007)
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ete” — 777 nmn below 1 GeV
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=

x?/NDF =1.18

sin§ = 0.5022(41)

1

Comparison with CMD-2 and low-energy part of BaBar data
Basic model: Achasov and Kozhevnikov, PRD 62, 077904
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e'e” — ' wn upto4.5GeV
[ o

30 -

. et e >t o ot oMo i
o5 L ] BaBar data ]
20 -

x?/NDF =1.12

ag(nb)

15 —

10 —

1 sinf = 0.4603(28)

W (GeV)
Comparison of the pure a; model with BaBar data
LForm factor includes also p(1450) and p(1700) resonances J
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Two Feynman diagrams of a pure a; model.
a; pr Lagrangian parameters from the previous analysis. J
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Three Feynman diagrams describing the w contribution.
L wpm coupling fixed by analysis of the w decays. J
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e+e — T +’/( Il
f%_" N I I B B T
30:_ | et e” » mt o 0 770_3
n zzz_;jig (dm)) : Pure a; model:
i Crosses i X2/NDF _ 11.2
RO — l! n _
CH Pl | a1 +w model:
15 - ] “ E X2/NDF — 0.79
lof_ J ‘ _ a; + w + h; model:
sE o/ Moo ] x2/NDF = 0.75
0 _I' i - I1|.2I | I1?4I | I1?6I | I1{8I | Igl | I2?2I | I2|.4I_
W (GeV)

a1 + w + h1 model versus CMD-2 and DM2 data.
L a1pr Lagrangian parameters same asin rn J
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Jointfitto n*n ntr~ and r 77"

o .

x2/NDF = 0.99
sin ) = 0.4632(43)

sinf = 0.4603(28) from =" 7~ 77~ above 1GeV
sinf = 0.5132(55) from =7~ 77~ below 1GeV

The results of this study have already been utilized in the

evaluation of the dimuon production from the four-pion

annihilation in In-In collisions at 158A GeV (comparison

with the NAG6O experiment):

J. Ruppert, C. Gale, T. Renk, P. Lichard, and J. I. Kapusta,
LPhys. Rev. Lett. 100, 162301 (2008). J
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