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From Eduard Pozdeyev

Jlab CEBAF accelerator provides an outstanding electron beam to perform an excellent hypernuclear spectroscopy

Energy (hall D) 12 GeV

Energy (halls A, B, and C) 11 GeV

Average current (halls A 
and C)

1–90  μA

Average current (hall B) 1–100 nA

Average current (hall D) 0.1–5  μA

Bunch charge <0.5  pC

Repetition rate 249.5  MHz/hall

Beam polarization 90%

Beam size (rms transverse) ∼150  μm

Bunch length (rms) 300 fs, 90  μm

Energy spread 2 ×10−4

Beam power <1  MW

Beam loss <1  μa

Number of passes 5.5

Number of accelerating
cavities

418

Fundamental mode 
frequency

1497 MHz

Amplitude control 1 ×10−4

Phase control 0.1° rms

Cavity operating 
temperature

2.1 K

Liquifier 2 K cooling power 10 kW

Liquifier operating power 10 MW



Features of the hypernuclear spectroscopy 
performed through 𝐴𝑍 𝑒, 𝑒′𝐾+

Λ
𝐴(𝑍 − 1) reactions:

Energy calibration
Thanks to the availability of Hydrogen targets
and hence to the possibility to determine the 
excitation energy spectrum of the reaction: 
1𝐻 𝑒, 𝑒′𝐾+ Λ, Σ it is possible to obtain very good 
energy calibration and hence to determine very 
precisely binding energies  

Energy resolution:

thanks to high resolution spectrometers 
and the high monochromatic incident 
electron beam sub-MeV energy resolutions 
were obtained at Jlab



Recent hypernuclear spectroscopy was performed at Jlab in Hall A (experiment E12-17-003)

Hall A is equipped with two nearly equal High Resolution Spectrometers: 

HRS-L for the detection of the scattered electrons.

HRS-R for the detection of the produced hadrons.  



(Q2≃0.5 (GeV/c)2; W = 2.14; GeV; θ𝑐.𝑚
𝛾𝑘

≃ 8°) Gaseous hydrogen target thickness 70.8 mg/cm2

E12-17-003 experimental setup



Spectroscopic study of a possible Λnn

resonance and a pair of ΣNN states 

using the (e, e’ K+) reaction with a 

tritium target
Phys Rev. C 105, L051001(2022)

Enhancements in the missing mass 

spectrum, which may correspond to a 

possible Λnn resonance and a pair 

of ΣNN states, were observed, although 

greater statistics are needed to make 
definitive identifications.

The enlarged mass spectrum around 

the Λnn threshold. 

The enlarged mass spectrum at –BΛ > 60 MeV

The cross-section measurement 

for the 3H(e, e′K+)nnΛ reaction 
Prog. Theor. Exp. Phys. 2015, 00000

No significant structures were 

observed and the upper limits 

of the production-cross section 

of nnΛ state were obtained to 

be 21 and 31 nb/sr at the 90% 

confidence level when 

theoretical predictions of (−BΛ, 

Γ) = (0.25, 0.8) and (0.55, 4.7) 

MeV, respectively, were 

assumed

The differential cross section as a 

function of −BΛ (MeV)

Experiment E12-17-003 primary goal was the (possible) detection of a resonance nnΛ



Electroproduction of the Λ/Σ0 hyperons 
at Q2≃ 0.5 (GeV/c)2 at forward angles

K. Okuyama et al. Phys. Rev. C 110, 025203 (2024)
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Determined the differential cross section for Λ/Σ0 hyperon electroproduction at 

forward angles, where data are scarce, and at a Q2 value not well measured so far 
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Vertex reconstruction 
HRSs bend charged particles vertically along the momentum dispersive planes.

It is possible then to reconstruct the interaction Z-vertex from the horizontal components at the focal planes because they are independent 

of the momentum dispersion 

Z-vertex reconstruction ≈ 5 mm (1σ)

Average Z-vertex distribution obtained from the HRSs and its fitting functions (fitting range |Z| < 15 cm)

aluminum alloy target cell contribution
(fitted with a Gaussian )

aluminum alloy target cell contribution

(fitted with a Gaussian)

The gas region fitted with a second-order 
polynomial function convoluted by a Gaussian 

Only events with |Z| < 10 cm were analyzed.

With this choice, aluminum contamination ratio was: 0.3 ± 0.05 (Stat.) −0.00
+0.84(𝑆𝑦𝑠𝑡. ) %

Contribution from the events outside the fitting range



Kaon identification 
Two steps 

Second step:

For particles firing only the 
1

𝑛
=

1

1.055
Cherenkov detector, 

the coincidence time, i. e., the difference between electron and 
hadron time-of-flight (TOF)s inside HRS-L and HRS-R respectively 
was measured. Calculating the hadron time-of-flight with the 
Kaon mass, the coincidence time is zero only for Kaons from true
(e,e’K+) events.

HRS-R momentum acceptance  

First step:
Two Cherenkov detectors were used 
With two different refraction indexes.
Pions fired both, Kaons only one
and protons none of them

Fitting the coincidence time spectrum, applying a ut on the coincidence time of |tCoin.| < 1 ns.
the pion contamination was evaluated as: 1.77−0.28

+0.32(𝑆𝑡𝑎𝑡. )−0.04
+0.40 𝑆𝑦𝑠𝑡. %



Accidentals subtraction and radiative tails  

Accidentals contribution to the 
Missing Mass spectrum was
deduced by making a distribution 
with artificially mixed events
corresponding to random 
coincidences between the two
HRS spectrometers.

Two techniques were used to take into account radiative corrections: 

a) fitting the spectrum by using only the real data:

(f + h) ∗ g)(x) = (f ∗ g)(x) + (h ∗ g)(x) for both Λ and Σ0 tails

(f(x) exponential, h(x) Landau, g(x) gaussian)

Voigts for both the pion contamination and target cell contributions

b) using a Monte-Carlo simulation (e.g. SIMC code).

Because of the possible presence of unknown background, technique

b) gives a smaller number of detected hyperons than technique a) which reproduces the

real data well and whose fit was chosen as the most faithful. The variations of the fitting 

results by changing the fit conditions and the integral ranges, as well as those reflecting the 

distribution reproduced by SIMC, were taken into account as systematic errors.

𝑀𝑥 = 𝐸𝑒 − 𝐸𝑒′ + 𝑀𝑝 − 𝐸𝑘
2
− 𝑷𝑒 − 𝑷𝑒′ − 𝑷𝑘

2



The solid angle of the HRS is estimated through the following procedure: 1) Particles are generated uniformly 

and randomly from the target position. The range of momentum and solid angle are set sufficiently wider than 

the acceptance region of the spectrometer, and the 𝑍-vertex is distributed within the range of [−10 cm, 10 

cm]. 2) The solid angle acceptance of the spectrometer ΔΩacc, is estimated using the formula: ΔΩ𝑎𝑐𝑐 =
𝑁𝑎𝑐𝑐

𝑁𝑔𝑒𝑛
ΔΩ𝑔𝑒𝑛 where 𝑁𝑔𝑒𝑛 is the total number of generated particles, 𝑁𝑎𝑐𝑐 is the number of particles that are transmitted 

through the spectrometer and counted as accepted events, and ΔΩ𝑔𝑒𝑛 is the solid angle over which particles are 

generated. The number of virtual photons irradiating the proton target is: 𝑁𝛾∗ = 𝑁𝑒 Γ𝑑𝜔𝑑Ω𝐻𝑅𝑆−𝐿׬ and  by simulation 

resulted equal to  𝑁𝛾∗ = 7.132 ± 0.001 𝑠𝑡𝑎𝑡 × 1013 (4.6 C on target  𝑁𝑒 = 2.9 × 1019)

The two-dimensional dependence of the solid angle on momentum and 𝑍-vertex for HRS-L and HRS-R. 
The Z-axis represents the solid angle, with units of msr.

Spectrometer solid angles and virtual photon flux determination



Estimated systematic errors on the differential Cross sections

Efficiencies

𝑑𝜎𝛾∗𝑝→𝐾+Λ(Σ0)

𝑑Ω𝐾+
𝐻𝑅𝑆,𝑖 =

1

𝑁𝑇
∙
1

𝑁𝛾∗
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∙ ΔΩ𝐻𝑅𝑆−𝑅,𝑖

𝑁𝑇: Number of target protons (=  0.0375 b−1], 𝑁𝛾∗: Number of  virtual photons, ҧ𝜀: Average event cut efficiency, 

𝜖𝑖
𝐷𝐴𝑄

: DAQ efficiency when taking i-th event (evaluated on a run by run basis (~96%), 

𝜖𝑖
𝐷𝑒𝑐𝑎𝑦

: Survival ratio of K+ (~14%) , ΔΩ𝐻𝑅𝑆−𝑅,𝑖: HRS-R solid angle for the i-th event (~5.5 srd)

Differential cross section derivation 



Results

Summary of the obtained differential cross sections

Q2-dependence of the p 𝛾∗, 𝐾+ Λ
differential cross section

Q2-dependence of the p 𝛾∗, 𝐾+ Σ0

differential cross section

E12-17-003 (Full)
E12-17-003 (2-div.)

E12-17-003 (Full)
E12-17-003 (2-div.)



Backward-angle electroproduction of 𝜼′ mesons off 

protons at 𝑾 = 2.13 GeV and Q2 = 0.46 (GeV/𝒄) 2

(T. Akiyama et al., being submitted to Prog. Theor. Exp. Phys.)
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Proton identification 

Coincidence time distribution. The peaks located at 0 ns, ∼ 7.8 ns, ∼ 11.1 ns 

correspond to proton, kaon, and pion, respectively.

Accidental coincidence events are distributed uniformly beneath the three peaks. 
The two blue dashed-lines represent the timing gate for proton selection.



𝑝𝑒′ vs 𝑝𝑝 distribution for data and multi-pi simulation.

It was assumed that the background arises from multi-pion production and 

can be described as a superposition of events following the kinematics of 

non-resonant 2π–6π production. Distributions of 𝑝𝑒′ vs 𝑝𝑝 obtained from the 

multi-pion production simulation, were checked against the distribution 

obtained from the experimental data. Each simulated distribution was 

scaled so that the number of events within the acceptance matches that of 

the experimental data. The multiplicities of various pion production 

channels were linearly combined. The 𝜒2 value defined as: 

𝜒2 = σ𝑖:𝑥𝑏𝑖𝑛 σ𝑗:𝑦𝑏𝑖𝑛

𝑁𝑖,𝑗
𝑑𝑎𝑡𝑎−𝑁𝑖,𝑗

𝑠𝑖𝑚
2

𝜎𝑖,𝑗
2

was evaluated. The set of weighting parameters that best reproduces the 
experimental data we determined as the one that minimized the 𝜒2. The 

result indicates that, without applying any selections on Q2 or W the 5-pion 

production channel is contributing 95.5 % and the most dominant, while 

contributions from other channels were found to be negligibly small. The 

average pion multiplicity was 4.86. By mapping the simulated events onto 

the missing mass axis, the functional form to be used in fitting the missing 
mass spectrum was determined

Background determination 



The peak shape features a tail on the higher-mass side due to electron bremsstrahlung occurring in interactions 

with the aluminum walls of the target cell. The missing mass distribution was then fitted with a function composed 

of a superposition of two Gaussian functions sharing the same peak position, and an exponentially attenuating 

function smeared by those Gaussians: 

𝐹𝑝𝑒𝑎𝑘 𝑥 = 𝐹𝐷𝐺 𝑥 + ׬
−∞

+∞
𝐹𝐷𝐺 𝑥 − 𝑡 𝐹𝑎𝑡𝑡 𝑡 𝑑𝑡; 𝐹𝐷𝐺 𝑥 = A 1 − C 𝑅𝑒

−
𝑥−𝜇 2

2𝜎1
2 + 1 − 𝑅 𝑒

−
𝑥−𝜇′

2

2𝜎1
2 ; 𝐹𝑎𝑡𝑡 𝑥 =

0 (𝑥 < 𝜇 + 𝜇′)

𝐴𝐶𝜏𝑒−
𝑥−(𝜇+𝜇′)

𝜏
(𝜇+ 𝜇′ ≤𝑥)

the reduced 𝜒2 values between the fit function and data were 1.07 for panel (6a) and 1.49 for (6b). The difference in the cross 
section obtained from the two fits was 11 %, which was incorporated as a systematic error due to the fitting method. The 
next largest contribution to systematic error came from the uncertainty in estimating the spectrometer’s solid angle. By 
varying the momentum range used for analysis and recalculating the cross section, this uncertainty was evaluated to be 6 %.

Missing mass spectrum (in differential cross section) of all data with different types of fitting functions for background.

Missing mass spectrum and 𝜂′ peak fit 



𝑑𝜎𝛾∗𝑝→𝜂′𝑝

𝑑Ω𝜂′

𝐶𝑀

= 4.4 ± 0.8 𝑠𝑡𝑎𝑡. ± 0.4 𝑠𝑦𝑠𝑡. [𝑛𝑏/𝑠𝑟]

𝑑𝜎𝛾∗𝑝→𝜂′𝑝

𝑑Ω𝜂′

𝐶𝑀

𝑄2 < 0.47 (𝐺𝑒𝑉/𝑐2 = 5.9 ± 1.1 𝑠𝑡𝑎𝑡. ± 0.6 𝑠𝑦𝑠𝑡. [𝑛𝑏/𝑠𝑟]

𝑑𝜎𝛾∗𝑝→𝜂′𝑝

𝑑Ω𝜂′

𝐶𝑀

𝑄2 ≥ 0.47 (𝐺𝑒𝑉/𝑐2 = 4.3 ± 1.1 𝑠𝑡𝑎𝑡. ± 0.6 𝑠𝑦𝑠𝑡. [𝑛𝑏/𝑠𝑟]

𝑑𝜎𝛾∗𝑝→𝜂′𝑝

𝑑Ω𝜂′

𝐶𝑀

𝑊 < 2.13 𝐺𝑒𝑉 = 3.7 ± 1.2 𝑠𝑡𝑎𝑡. ± 0.7 𝑠𝑦𝑠𝑡. [𝑛𝑏/𝑠𝑟]

𝑑𝜎𝛾∗𝑝→𝜂′𝑝

𝑑Ω𝜂′

𝐶𝑀

𝑊 ≥ 2.13 𝐺𝑒𝑉 = 6.5 ± 1.0 𝑠𝑡𝑎𝑡. ± 0.8 𝑠𝑦𝑠𝑡. [𝑛𝑏/𝑠𝑟]

Results
(Preliminary)



Angular dependence of 𝜂′ photoproduction with various energy range. Plots 

with different colors corresponds to data by different experiment including 

CLAS06, CLAS09, CBELSA/TAPS, A2MAMI and LEPS. A red star with error 

bars represents the result of the present result at 𝑊 = 2140 MeV and 𝑐𝑜𝑠𝜃𝛾𝜂′
𝐶𝑀 ≈

− 1. Smooth curves give the solution of Model I–IV. 

Comparison with data from other experiments and with theoretical models (1) 

Summary of resonance sets incorporated into the isobar model calculation Model I–IV.

All three models have 𝜌 (770) and 𝜔 (782) meson coupling in 𝑡-channel. The diamond 

symbols ⋄ indicates that the mass and width have been slightly modified from the PDG 
summary values

(Preliminary)



Q2-dependence of the differential cross section in electroproduction of the 𝜂′. Bold/thin

curves correspond to calculation with/without the electromagnetic form factor. The pink plot with

errors represents the result of the present experiment in a single bin. In contrast, the brown plots are

the results divided into two bins. The error bars to each plot represent statistical errors, while the

boxes represent systematic errors. The green and orange plots at Q2 = 0 (overlapping each other)

are the value of existing data at nearby 𝑊 of photoproduction measured by LEPS

𝑊-dependence of the differential cross section of the 𝜂′ electroproduction. The pink plot with errors 

represents the result of the present experiment in a single bin. In contrast, The brown plots are the 

results divided into two bins. The error bars to each plot represent statistical errors, while

the boxes represent systematic errors. The solid curves give the full solutions of Model I–IV at the

specific kinematics, and the other curves give the individual contributions of different resonances.

Comparison with data from other experiments and with theoretical models (2) 
(Preliminary)



Three are the goals of the present hypernuclear program at JLab: 

- Neutron star structure investigation (solution of the “hyperon puzzle”)

- Charge symmetry breaking study in hyperon – nucleon interaction

- Study of nucleus deformations  

Despite this program address different topics, the experimental method to achieve all the aforementioned goals is 
the same: hypernuclear spectroscopy that has to be performed with the best achievable energy resolution and the 
best achievable binding energy measurement precision. 
Because of that, all the experiments that are being proposed  to achieve the Jlab hypernuclear program goals will 
employ the same identical experimental apparatus (but the target).

The future:

Hall C - Hypernuclei
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The experimental apparatus: 

The new Experimental setup and 
kinematics  after moving in Hall C 

Θ(e,e’) = 8.5°
Pe’  = 0.74 GeV/c

Θ(e,k) = 11.5°
Pk = 1.2 GeV/c

Ee = 2.24 GeV



Neutron stars are remnants of the 
gravitational collapse of massive stars having
masses of  (1-2 solar masses ~ 2 x 1033 Kg) 
and are excellent observatories to test 
fundamental properties of nuclear matter
under extreme conditions and offer
interesting interplay between nuclear
processes and astrophysical observables

Hyperons are expected to appear in their core 
at r ~ (2-3)ro when mN is large enough to make
conversion of N to Y energetically favorable. 
However, this results in a reduction of the 
Fermi pressure exerted by the baryons and a 
softening of the equation of state (EOS). As a 
consequence, the maximum mass determined 
by the equilibrium condition between 
gravitational and nuclear forces is reduced. 
Most of EOS of matter containing strangeness 
predict a maximum neutron star mass of about 
1.5 solar masses. However, the recent 
measurements of neutron star masses as big 
as 2 solar masses require a much stiffer EOS 
(Hyperon puzzle).

Neutron star structure 



I . Vidaña12 D. Logoteta1 C. Providência1 A. Polls2 I. Bombaci3

γN N x γY N M m ax ρc vs

0 - 1.27(2.22) 1.35(1.07) 0.46(1.03)

1/ 3 1.49 1.33 1.33 0.48

2 2/ 3 1.69 1.38 1.29 0.52

1 1.77 1.41 1.24 0.54

0 - 1.29(2.46) 1.19(0.92) 0.43(1.17)

1/ 3 1.84 1.38 1.16 0.49

2.5 2/ 3 2.08 1.44 1.12 0.54

1 2.19 1.48 1.09 0.56

0 - 1.34(2.72) 0.98(0.79) 0.40(1.34)

1/ 3 2.23 1.45 0.97 0.50

3 2/ 3 2.49 1.50 0.94 0.55

1 2.62 1.54 0.90 0.58

0 - 1.38(2.97) 0.87(0.69) 0.38(1.47)

1/ 3 2.63 1.51 0.86 0.51

3.5 2/ 3 2.91 1.56 0.83 0.56

1 3.05 1.60 0.80 0.59

Table 2: Maximum neut ron star mass, cent ral baryon number

density and cent ral speed of sound for different values of the

contact term parameters. The result s for x = 0 correspond to

the case when only nucleonic TBF are considered. In brakets

are given the corresponding values when the presence of hyper-

ons is neglected. Masses are given in M whereas the cent ral

baryon density, ρc, is given in fm− 3 and the cent ral speed of

sound is given in unit s of c.

at ive weight of the phenomenological part of our calcu-

lat ion with respect to the microscopic one), by evaluat -

ing the rat io between the last four terms of Eq. (7), and

the sum B i k
nB i

(|k|)UB i
(k)/ (2V) (see Eq. (4)). We

find that , in average, this rat io is smaller than 0.2 for

ρ < 4ρ0, it ranges between 0.2 and 0.5 for densit ies up to

∼ 5ρ0, and it is larger than 1 for ρ > 6ρ0, clearly showing

that the relat ive importance of hyperonic TBF increases

for larger densit ies. The results for x = 0 correspond to

the case when only nucleonic TBF are considered (i.e.,

aY N = bY N = 0). In brakets are given the correspond-

ing values when the presence of hyperons is neglected in

the EoS. Note that in this case the result ing maximum

mass is relat ively large, ranging from 2.22M for γN N = 2

to 2.97M for γN N = 3.5. The presence of hyperons in-

duces here a reduct ion of the mass to values in the interval

1.27− 1.38M , well below the limit of 1.4− 1.5M . Note

that the range of variat ion of the maximum mass is about

0.11M in this case, compared to a range of ∼ 0.75M

when hyperons are absent . This is a consequence, as al-

ready pointed out in Ref. [9], of a st rong compensat ion

mechanism caused by the appearance of hyperons which

makes the maximum mass quite insensit ive to the purenu-

cleonic part of the EoS. As expected, the cent ral density

decreases when increasing the effect of three-body forces

(the pressure is larger and consequent ly the object is less

compact), but at the same t ime the speed of sound in-

creases, because the EoS is st iffer. We note that when

the presence of hyperons is neglected the EoS is always
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Fig. 1: (Color online) Upper panel: β-stable mat ter EoS. Lower

panel: Mass-radius relat ion for different EoS. Circles indicate

the cent ral baryon number density, cent ral pressure, mass and

radius of the maximum mass stellar configurat ion. Horizontal

lines show the masses of the pulsars PSR J1614-2230 [30], PSR

J1903+ 0327 [31] and the Hulse–Taylor one [32]. See the text

for details.

supraluminical. This is not surprising, since our approach

is a non-relat ivist ic one, and causality is, therefore, not

guaranteed. However, note that as soon as hyperons are

present in mat ter, the softening of the EoS induced by

their presence is such that in these cases the EoS remains

alwayscausal. I t is clear from Table 2 that hyperonic TBF

provide addit ional repulsion making the EoS st iffer, and

the maximum mass larger. For a fixed value of the ex-

ponent γN N the maximum mass increases when increas-

ing x (i.e., γY N ). This is an expected result , since by

increasing x we are increasing the st rength of the hyper-

onic TBF and, as a consequence, the EoS becomes st iffer,

and the maximum mass larger. We have checked that

the rate of increase of M m ax with x is slight ly quadrat ic.

The st iffer EoS including hyperonic TBF is obtained for

γN N = 3.5 and x = 1 (γY N = 3.05), and allows for a max-

imum mass of about 1.60M . We note that although the

inclusion of hyperonic TBF can reconcile the maximum

mass of hyperonic stars with the “ canonical” value, they

are, however, unable to make the maximum mass compat-

p-4

1. Nucleons without 3 body forces
2. Nucleons with 3 body forces
3. L and N with 3 body forces(LNN)
4. L and N without 3 body force

It clearly appears that the inclusion of YNN
forces (curve 3) leads to a large increase of the
maximum mass, although the resulting value is
still below the two solar mass line.

D.Lonardoni et al., Phys. Rev. Lett. 114,
092301 (2015) (AFDMC)



Two proposals to solve the “hyperon puzzle”
Experiment E12-24-013

An isospin dependence study of the Lambda-N interaction 
through the high precision spectroscopy of Lambda hypernuclei
with electron beam.

Neutron stars are 90% made up of neutrons. The effect of 
asymmetry of the nuclear medium on the hyperon chemical 
potential can be translated into an isospin dependence of YNN 
interaction. Very accurate measurements of asymmetric 
hypernuclei binding energies are hence necessary. According to 
Auxiliary-Field Diffusion Monte Carlo (AFMC) calculations, if the 
three-body ΛNN repulsive force has isospin dependence it would 
result in a shift in the energy dependence when the neutron-rich 

Λ
48𝐾 target is used. On the other hand the effect of isospin 

dependence is small for the target Λ
40𝐾 with equal numbers of 

protons and neutrons.

Studying Λ interactions in nuclear matter with 

the 208𝑃𝑏 𝑒, 𝑒′𝐾+
Λ

208𝑇𝑙 reaction

The measured charge density distribution of 
208Pb clearly shows that the region of nearly 
constant  density accounts for a very large 
fraction (~70 %) of the nuclear volume, thus 
suggesting that  its properties largely reflect 
those of uniform nuclear matter in the neutron 
star
The validity of this conjecture has been long 
established by a comparison between  the 
results of theoretical calculations and the data 
extracted from the 208Pb(e,e´p)207Tl cross 
sections measured at NIKHEF in the 1990s

Experiment E12-24-003



(Experiment  E12-24-004)

Study of Charge Symmetry Breaking in p-shell hypernuclei

Existing data accuracy is sufficient for CSB study. 

Λ
6𝐻𝑒, Λ

9𝐿𝑖, and Λ
11𝐵𝑒 spectroscopy

Charge symmetry breaking



Run Group Addition E12-20-013A/E12-15-008A

A list of expected pion momenta



Pion spectra

Li target  Graphite target  



Study on the nucleus deformations
(Experiment E12-24-011)



Summary
Experiment E12-17-003 is still producing very interesting “byproduct” results:

a) Measurement of the differential cross section for Λ/Σ0 hyperon electroproduction at forward 
angles, where data are scarce, and at a Q2 value not well measured so far

b) Backward-angle electroproduction of 𝜼′ mesons off protons at 𝑾 = 2.13 GeV and Q2 = 0.46 
(GeV/𝒄) 2

A very exciting set of experiments will take place in Jlab Hall C aiming to:

a) Understanding the structure of neutron stars (solving the “hyperon puzzle”). 

b) Studying the Charge Symmetry Breaking (CSB).

c) Performing measurements of light hypernuclei binding energies with unprecedented precision.

d) Studying triaxially deformed nuclei.


