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¢ Last News on Baryon FF near threshold
¢ The Neutral Baryon Puzzle
¢ Spacelike - Timelike Relationship
¢ Interference Pattern in J/v» — pp

¢ Conclusions and Perspectives
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Cross sections and analyticity
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The Coulomb Factor

B

. % pp Coulomb interaction as FSI J

[Sommerfeld, Sakharov, Schwinger, Fadin, Khoze]
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Sommerfeld Enhancement

Coulomb Factor C for S-wave only:

® Partial wave FF:

Ge — 26mVQ* /AN + Ge . _ Gu\/q*/AM — Gg
s _—m—m—m— D _—
3 3

; 2 2,5 AMP
® Cross section: o(g°) = 2na”B

(g?)?

¢ Enhancement factor: & = wa /3

[c1Gs(@®)1? +21Go(q?)?]

¢ Step at threshold: o(aM?) = s g |Gs(4M?)|2 = 0.85 |Gs(4M?)|2 nb
2 |
¢ Resummation factor: R =1/[1 — exp(—7a/B)]
¢ Few MeV above threshold: C~1 = o(q?) x B|Gs(g?)|?
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The ete— — 777 case
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Baryons?

R. Baldini Ferroli, S. Pacetti,
A. Zallo and A. Zichichi
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[.S.R. versus c.m.

® All g at the same time = Better control on systematics

® c.m. boost = at threshold efficiency # 0 + oy ~ 1 MeV

® Detected ISR v = full pp angular coverage

@ L « invariant mass bin Aw

@ More background
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Mass resolution
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Incredibly good at threshold (~ 1 MeV/c?), as ete~ c.m.

Apr/pr ~ 0.5% at 1 GeV
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BABAR: e+e_ — pﬁ [PRD73, 012005]
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Proton form factor at g% = 4
o(ete” — pp)(4M?) =0.83 £ 0.05nb WY JY]

|GP(4M§)| = 0.85 |G"(4M?)|? nb

o(ete” — pp)(4MZ) =

M2 /°

2 —
|GP(4M2)| = 1

|GP(4M2)| = 0.99 = 0.04(stat) + 0.03(syst)
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Proton form factor at g% = 4Mg

|GP(4M2)| = 1

At g° = 4M32 protons behave
as pointlike fermions!
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Sommerfeld
Resummation Factor
Needed?
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Resummation Factor Need

GseR
Gp=0€cR

» Atthreshold: Gg/Gu =1 :>{

» o(9%), |Ge/Gu| — Gs, Gp

* Gs=1/y/1—exp(—ma/p)

For a wide energy range (~ 200 MeV):

» Proton behaves as a pointlike particle
» e.m. dominance, no strong interaction?

» Mild sensitivity to BB invariant mass resolution
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BABAR: |G’E)/ an/ll and U(e+e_ [PRD73, 012005]
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BABAR: |G’E)/ an/ll and U(e+e_ [PRD73, 012005]
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Other charged baryon FF’s
at'threshold
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ete” — AfA, and ete
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% The neutral baryons puzzle ?
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Neutral Baryons puzzle (BAL [PRD76, 092006]
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arXiv:0812.3283

Baryon octet and U-spin
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Baryon octet and U-spin arkiv:0812.3283
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(Y, 5) — (Yu, Us)

_eni P 50 ah gy 2 A0 _
U-spin relation: G +\/§G =0

Mo /5 _o=5 — Mr\/Tpx + \/_M,\zo /o =5 = (—0.06 +6.0) x 10~*
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BABAR: e+ e — /\K [PRD76, 092006]
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P
E

Gy

Dispersive analysis of the ratio B = p,p

Eur. Phys. J. A32, 421
R. Baldini, S. Pacetti and A. Zallo

space-like

time-like  Re(q?)
=

)
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Space-like Gz /G}, measurement
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Space-like Gz /G}, measurem
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Time-like |GZ/Gy,| measurem
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~~ exchange from

E. Tomasi-Gustafsson,
E. A. Kuraev, S. Bakmaev, SP
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R(g?) in the complex plane

|R(q?)]

Ge, Gy and also R, if Gy has experimental sheet

no zeros, are on the g2

plane with a cut (s = 4M2, c0)

[see e. g.: Eur. Phys. J. C 11, 709 (1999)]
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R(g?) in the complex plane
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R(g?) in the complex plane

|R(g?)

experimental sheet

Dispersion relation for R with subtraction at g2 = 0
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R( q2 ) EPJA32 421
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R( q2 ) EPJA32 421
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R ( q2 ) EPJA32 421
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Asymptotic GE(q?)/Gy(?)
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J/1 strong and

electromagnetic phase
y
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J/v decays: strong and elect

cross section ~ |A, + Asg|2 = |A;|? + |Asg|? + 2 Re[A% Agg]
————
interference term

According to pQCD: A, and A3z, are real =- interference

On the contrary data suggest:

J/p — JPJP Ay phase But these conclusions have been obtained
Asg modeling SU(3) breaking, or using poorly
1-0- 106° + 10° measured nn cross section outside J/v
11~ 1389 £ 37°
Interference with the continuum measures
00— 90° + 10° the relative phase in an independent way
nn 89° + 15°
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Full interference as seen by PANE
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Conclusions

® Pointlike Behavior at and well above threshold

® No Sommerfeld Resummation Factor

Perspectives

@ More data from BABAR(x2) and Belle (?)
@ BESIII: ISR now, scan 2012-2013

@ PANDA unique opportunity: FF below threshold
exploting pp — =01t~

Expected narrow forward/backward peaks
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