FJ 2026 REIRERTITS

Dispersion relation and Hyperon Electromagnetic

Structure

REAN: HKEE (QLERMEMRKE)
E1E&: UIf-G. Meissner, Hans-Werner Hammer, SRZ=1H
SETEA: EPJA 59 (2023), 54; EPJC 82 (2022), 1091; PLB 856 (2024) 138887

2026F7H, AA%L




** Nucleon vs Hyperons

Nucleon: p(uud), n(udd)

Q

Hyperon: A(uds), X(uus), Z(ssd), Q(sss)

QU
J

Lifetime: p(c0), n(14.6 min)

Exp. Probe: ep - ep,ete” > NN,
eH(uH)-spectroscopy

rE = 0.8407(6)fm, 0.07%
ry! = 0.851(26)fm, 3.1%
<r?>FE=-0.1155(17)fm, 1.5%
M = 0.864(9)fm, 1.0%

Status:

10710

ete " > YY, Y, oY, +y (X)

re- = 0.78(10)fm, 13%




“* Hyperon radius in theory

O Electromagnetic form factor of Hyperons

(Ya(p') it Yi(p)) = a(p') | (v + 2057221 ) Fy(t) + 208 Fo(t) | u(p)

® Crossing symmetry: (Y2(p) |74, Y1(p)) < (Y2(p")Y1(p) 5L, 0)

® Y, =Y, forelastic FFs, Y; # Y, for transition FFs

® Four-momentum transfer: ¢t =¢* = (p’ — p)? = —Q?

® Sachs form factors: Gg = Fy +t/(my, +my,)*Fs, Gy = Fy + F

® Normalization: G;(0), F;(0) gives the charge, G,,(0) gives the magnetic moment
® Hyperon radius: F(t) = F(0) (1 +t(r*)/6+---)

® Model-independent approach: Dispersion relation



< Hyperon radius in theory

O Dispersion relation for EMFFs of Hyperons
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+* Example1: ¥ — A transition form factor

O Dispersion relation for £2A TFFs mm, KK
| A

-, ! N
-’ 1 N
- ~
’/ 1 ~
- J \\
’
’ 1 b
I
I
~
~ ! 7’
~ 1 ’
~ \ ’,
~
~ | ‘
~ ’ —_
~ 1 s
~ ’
I
|

)

- )y 0 FY o\
1 7: 1 T KK T T
grdisCunt Gp/n(t) = m( Tiin V2Tgn ) ( 0 Sex ) ( VEFY )

[

00 discyni. G t/ anom.
Gryni(t) = G (0) + 5 [y At/ T2t + G (1)



+* Example1: ¥ — A transition form factor

O Dispersion relation for X2A TFFs

P-wave nr-KK

Two-channel
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+* Example1: ¥ — A transition form factor
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O Insights from the DR-theoretic X2A TFFs
20010 = S{Br"5{u, BY) + 5B sl B])

® At low energy region, it serves as the dominant contribution
+ LhAﬁadeg,Lw (TgbcugdBce + BECungtfbc)ﬁ
® Poor knowledge of hy,, b;, causes the main theoretical errors 22
£ = Shwo(B{lu",u*), 0,0, BY)



< Example2: Extraction of A magnetic radius

O Dispersion relation for A EMFFs

pure isoscalar

O Strategy for extracting A EMFFs from exp.
VMD simplied DR-EMFFs

BESIT SLAL - :> w, ¢, $(2170), Y(3770), -

S [ Im Ff(s)s™ds = 0
0

< r3 >p fixed by CHPT

B. Kubis et al. EPJC (2001) 8



< Example2: Extraction of A magnetic radius
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“* Hyperon radius at STCF

0 Radiative Dalitz decay of charmonium Advantages to access radius:

Y —YYete™ ® No hyperon beam is required

® Extremely low momentum transfer 4mg =
1.05 x 107° GeVA*2

® Rich Y’ events at STCF
® [sospin symmetry:
My (¥ =YYt e™) = May4(0) () = YOV eTeT)
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Image: H.-P. Peng'’s talk



“* Hyperon radius at STCF

O Radiative Dalitz decay of charmonium Disadvantages: signal is small portion of the
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“* Hyperon radius at STCF

O Selection of kinematic region

|dentify a signal region dominated by Y pole:
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“* Hyperon radius at STCF

O Sensitivity analysis by fitting to the Monte Carlo events (2 x 10* about 10% ¢' )
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O Dispersion relation is a powerful tool for EMFFs analysis
® Connecting unknown LECs to measurable observables
® A systematic construction of nucleon and hyperon EMFFs becomes
possible

O Radiative Dalitz decays of charmonium offer a feasible exp. approach to
measuring hyperon charge radii

Thank you for your attention!
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