
ISR allows wider range

Recent results of 
Baryon electromagnetic form factors at BESIII

Form factors (FFs) parametrize electromagnetic hadronic currents 
in Born approximation.
A spin-S hadron has 2s+1 independent from factors.
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Related to space-like FFs via dispersion relations. 
From total cross sectionà effective FF
Ratio REM = |GE/GM| accessible from baryon scattering angle. 
ΔΦ(q2) = ΦE (q2) - ΦM (q2) = relative phase between GE and GM
→ Polarises final state! 

• Sachs parameterization:

Electric FF

Magnetic FF

Direct Scan:
Fixed q2, single data point @ each beam 
energy
Relatively low integrated luminosity @ each
data point

ISR:
continuous q2, from threshold to s
Relatively high integrated luminosity
@one beam energy 

Electron scattering
q2 < 0

Annihilation processes
q2 > 0

U
n
p
h
ys

ic
a
 r

eg
io

n

SPACE-LIKE FF
(Real functions)

TIME-LIKE FF
(Complex functions)

Time-like form factors

How to access experimentally in BESIII?

Intro to form factors 

Study the 𝑒 𝑒 → 𝐵𝐵, where B = Λ, Σ, Ξ, Λ𝑐

Λ/Σ effective FFs similar as expected  [7][8][9]
Σ+/ Σ- cross section ratio ~ 9** , in disagreement 
with the expected SU(3) symmetry breaking 
of 10-30% .[8] 

FFs ratio of the S+ determined at three 
high-statistics energy points by angular distribution.
R =1.83±0.26 @ 2.396 GeV

First direct measurement of Λ𝑐 FFs. [11]
Ratio |GE/GM| of Λ𝑐 FFs measured for the first
time at √s = 4.5745 GeV and √s = 4.5995 GeV 

First complete measurement of Λ FF  
@2.396 GeV[10]
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• The BESIII experiment provides an ideal environment to measure the Baryon FFs.
• Hadron structure is a tool to understand the strong interaction. 
• Time-like form factors are the easiest structure observables.  
• A step further towards unified view of the scattering and annihilation regions

(phenomenological VMD and dispersion relations). 
• STAY TUNED for further results with more data.

F1, Dirac FF and F2, Pauli FF

For spin ½ Baryons

Intro to BESIII @BEPCII 
BEijing Spectrometer:
93% 4p acceptance
Tracking, EM Calorimeter, PIDDouble ring electron-positron collider

CMS  energy range 2.00 – 4.95 GeV
Reached design luminosity @y(3770)=1033 cm-2 s -1

CMS range 2.0 – 4.95 GeV

Neutron form factors 

Challenging and long waited measurement!  [6]

Simultaneous fit of proton and 
neutron data, shared frequency 
with a relative phase shift 
of ∼125o ±12oto that for the proton. 

Scan Method àmost accurate measurement of cross section from 2.00–3.08 GeV (22 points)[2] 

REM from the study of  scattering angle (cos qp ) 
distribution, with high accuracy, with 
uncertainty comparable to data in  space-like 
experiments . 

Proton form factors 

First measurement of |GE| (and |GM| )in  
time-like region in wide range

Oscillating behaviour observed in reduced form factor F(p),
as function of relative momentum of p and pbar

Modified dipole function,
that reproduces effective FF behaviour

E > 2.4 GeV (Rnp ~ 1  as isospin symmetry prediction)
E < 2.4 GeV (Rnp~ |qd/qu|

2 ~ 0.25  as quark charges model)

photon-proton stronger than the corresponding photon-neutron interaction
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Nucleons’FSI as explanation of the steep 
deviation from 1

dominated by statistical uncertainties

FIRST measurement from angular
distribution in time–like region!

Other Baryons (selected results)

GOSC

Small Angle ISR  up to 3.8 GeV [3]
Large Angle ISR down to the threshold [4]

Modified dipole function well describes the data [5]

ISR Method allows wider range
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From the fit à angular distribution 
parameter -> from which phase and R
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