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Baryon Electromagnetic Form Factors

Y*BB vertex functions - Form Factors (FFs)

Baryon with spins = 2s+1 FFs
e Functions of photon virtuality g*

e Distribution of charge + magnetization
=> radius is related to FFs slope at g?=0

e (Connect to distribution, dynamics of quarks in hadrons

Considered to be well understood for nucleons (space-like)

Unexpected results + old paradigms falsified:
e Proton radius puzzle

 New type of experiments

e High statistics and precision
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Baryon Electromagnetic Form Factors
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Nucleon anti-nucleon cross sections
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R is given by the angular
distribution at fixed g?
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e+e- annihilation into baryon-antibaryon pairs
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Baryon FFs: (elastic and transition FFs)

Baryons B, and B,
(spin1/2,3/2,..)

B,

V=pwoao,..J/YYP2Ss), ..
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Baryon FFs: (elastic and transition FFs)

Baryons B, and B,
(spin1/2,3/2,..)

dl’
10 X 14 oy, cos?0



J/¥, ¢y (2S) > BB

Decay mode
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Process also described by two Form Factors

(two complex numbers) dl’

. _ — x 1+ oy cos®d
i.e. three real parameters: 40 P

BF,ocLII and phase A®
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form factors: G M and G z
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For unpolarized e+e- beams
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ete > (A-pn)A

A - pn: Q = (cosb,Pq) a_

Hyperon polarization determined using
angular distribution of the baryon from weak decay



Exclusive decay distributions
ete” > (A->pn)(A-prnt) ete” - (A - pn)(A - anv)
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General two spin %2 particle state

16 parameters for each 0:
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Global unbinned maximum log likelihood fit to the two data sets with the
likelihood function constructed from probability function:

Clorg, AP, o, an)W(Es; g, AR, 1)

Where C(ay,, AP, a_, a3) is the normalization factor obtained from
W(&;i; ay, AD, o, a2) weighted sum for flat phase space model MC events after
detector reconstruction.



Fit results
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Observation of the spin polarization of A hyperons in the J/1» — AA decay
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Prospects for other hyperons

What if phase is non-zero also for other ]/ or Y(2S) decays
into hyperon antihyperon?

= measure simultaneously for two body weak decays a and &
and test CP: Ap=(a+ a)/(a-a)

= For cascades: =E* - A An* - prtr prrttt

could also measure ¢z-, P+
and do more (10x) sensitive CP test: B p= (Bz- + B=+)/(Bz- - B=+)

.. or if there is a way to measure p and p polarization also ¢, ...
a = 2Re(s*p)/(|s[*+ |p[*) .
B=2Im(s*p)/(|s[*+ |p[?) .

v=(Is*=1p[*)/(|s[+ |p|*) PDG
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Conclusions:

Prospects for e*e~ - B; B, at Super tau-charm factory

Scan competitive if search for narrow structures
(other Bellell + ISR?)

Beam Polarization for FFs (phase between FFs)
|[proton polarimeter??]

Entangled (and polarized?) B, B, pairs from J/{ and {(2S) for CP
tests and hyperon decay parameters
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