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Related Physics for Far Forward Detectors
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• Deeply virtual Compton scattering (DVCS)

• Exotic states: X 3872, Zc 3900…

• Meson form factor, structure functions, GPD…

• Diffractive measurements

• Spectator tagging for tagged DIS, SIDIS, SRC…

• J/ψ production near threshold

• …

352 8.4. EXCLUSIVE MEASUREMENTS

Gluon saturation results in a deviation of the b-dependence of the amplitude from
the input density. Here we investigate the accuracy of extracting F(b) as the dif-
ference (Fout(b) � Fin(b)) between the input and extracted amplitudes. Figure 8.86
shows a comparison between the input and extracted source densities. This figure
uses the bNonSat model [893], where the amplitude is exactly proportional to the
input distributions, and thus (Fout(b) would be equal to Fin(b)) for an ideal detec-
tor and in the absence of beam effects, and including the longitudinal component
of the momentum transfer. We see that a reduction of the MS term to 0.5 GeV
for both the meson decay products and the scattered electron is required for a re-
construction of the impact parameter profile, representing a factor 2 improvement
with respect to the handbook detector for the barrel and a factor 4 for the scattered
electron. This is our nominal detector requirement resulting from this study. Figure 8.87
(left) shows the result of an even further improvement by a factor 2. A closer look
at the Fourier-transforms reveals that what is crucial is to resolve the minima up
to the third one, as discussed in the next subsection.

From studies discussed in Sec. 8.4.6 we already observed that the st/t resolution
for a given pT-resolution is smaller for the r and f than for the J/y. Figure 8.87
(center, right) shows the source extraction accuracy for f ad r with the nominal
resolution spT /pT = 0.05pT � 0.5% in the barrel and spT /pT = 0.1pT � 0.5 for e0

Separating coherent and incoherent processes
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Figure 8.88: Coherent (red) and incoherent (blue) cross section ds/dt for diffractive J/y
production in 1 < Q2 < 10 GeV2.

Experimentally, the measured spectra in diffractive vector meson production con-
tain the sum of coherent and incoherent processes (see Fig. 8.88). At low t, coherent

Review article

studies is to understand nucleon spin structure. The
GPDs’ connection with partons angular momentum is
quantified through the Ji’s sum rule [60],

Jq,g =
1

2

∫ 1

−1
dxx[Hq,g(x, ξ, 0) + Eq,g(x, ξ, 0)], (2.3)

where Jq,g represents the total angular momentum for
quark and gluon, which can be further decomposed as

1

2
= Jq + Jg =

1

2
∆Σ+ Lq + Jg, (2.4)

with 1
2∆Σ, Lq and Jg being the quark spin angular mo-

mentum, quark orbital angular momentum and gluon to-
tal angular momentum respectively. The quark orbital
angular momentum can be extracted through the mea-
surements of GPDs H and E in exclusive processes by sub-
tracting the quark helicity contribution. It is also worth
to mention that GPDs encode the rich information on the
mechanical properties of nucleon internal structure [87–
90] through the gravitational form factors (GFFs), which
is related to the second moment of the unpolarized GPD.
These mechanical properties, such as the pressure and
shear force distributions, the mechanical radius, and the
mechanical stability of a particle, contain the crucial in-
formation on how the strong force inside nucleon balance
to form a bound state. However, the precise extraction of
GFFs at the current facilities remains problematic due to
poor data constraints [91–94]. As GPDs play an essential
role in exploring the internal nucleon structure from many
aspects, the experimental studies of GPDs have been and
are a cutting-edge field of high energy nuclear physics dur-
ing the last two decades.

The main exclusive processes which allow to access to
the GPDs in ep collisions are deeply virtual Compton scat-
tering (DVCS) ep −→ epγ [Fig. 2.9(a)], time-like Comp-
ton scattering ep −→ epl+l− [Fig. 2.9(b)] and deeply
virtual meson production(DVMP) ep −→ epM [Fig. 2.9
(c)] [59, 60]. At the leading order, DVCS process is de-
scribed by the partonic channel qγ∗ −→ qγ where the
virtual photon is provided by the electron. GPDs en-
ter the cross section of DVCS process through the Comp-
ton form factors(CFF) defined as (for example, the quark

GPD Hq) [95–98]

H(xB , t,Q2) =

∫ 1

−1
dx

(
1

ξ − x− iϵ −
1

ξ + x− iϵ

)

·
∑

q=u,d,s,···
e2qHq(x, ξ, t,Q2) , (2.5)

where ξ ≈ xB/(2− xB) with xB being the Bjorken’s vari-
able. The similar relation holds for other GPDs. The pre-
cise measurements of the various angular modulations and
polarization dependence of DVCS cross section at different
kinematic points in (Q2, xB , t) would allow us to extract
different CFFs, as each of them has unique angular and
polarization dependencies (see Ref. [84] and therein). The
corresponding GPDs can be subsequently constrained by
the extracted CFFs.

Let us highlight some specific features of different pro-
duction channels. The main limitation of DVCS process is
that it is sensitive only to the sum of quark and anti-quark
distributions in a particular flavor combination. In con-
trast, exclusive meson production offers substantial help in
the separation of different quark and antiquark flavors and
of gluons. For example, the valence quark and sea quark
GPDs can be probed via pseudo scalar mesons (π,K, η, ...)
production processes, whereas the vector mesons (ρ,φ,ω)
production is more sensitive to sea quark and gluon GPDs.
However, extracting GPDs from exclusive meson produc-
tion requires the knowledge of additional non-perturbative
matrix element, the meson distribution amplitude.

The precise extraction of GPDs from the measurements
of exclusive processes puts the highest demands on ex-
periments for various reasons, including the smallness of
cross sections in exclusive processes, the interference with
the Bethe–Heitler (BH) process, etc. The measurements
of GPD-related observables in the region of moderate to
large x have been carried out at HERMES [99], COM-
PASS [100], and JLab [101]. However, most of these
measurements have sizable statistical uncertainties and
provide reasonable constraints for only one GPD, H.
The complete and precise extraction of all GPDs requires
high luminosity, detectors with full hemisphere coverage,
beams with various polarization choices, and wide kine-
matic reach. Until now, there have been no facilities being
able to meet all these demands. For example, the lumi-
nosity at HERA and COMPASS is low, meanwhile COM-

Fig. 2.9 Diagrams of various processes to study Generalized Parton Distributions (GPDs). (a) Deeply virtual compton
scattering, (b) time-like compton scattering, (c) deeply virtual meson production.
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FIG. 1. Schematic t�channel diagram of the electroproduc-
tion process ep ! e�pJ/ ! e�pµ+µ� (or epe+e�) The
relevant kinematic variables are labeled besides the lines with
virtuality of photon Q2 = �q2 and four momentum transfer
squared t = (P 0 � P )2. The invariant mass of the photon-
proton system is defined as W =

p
(q + P )2 and the total

c.m energy as s = (p+ P )2.

domain of large photon virtualities and small-t are care-
fully examined as well [22, 27]. The GFFs can be used to
decipher the mechanical properties of nucleon, e.g. me-
chanical radius, pressure and shear force distributions.

A precise measurement of both total and di↵erential
cross sections would be definitely shed light on these is-
sues, particularly considering the di↵erent t-power be-
havior predicted by theories. The state-of-the-art data
are not accurate enough yet for a precise determina-
tion of the physics quantities [28], mainly limited by the
small rates for open and hidden charm photoproduction
at threshold. The Electron-Ion Collider in China(EicC)
[29–31], as a next-generation dedicated experimental fa-
cility, provides a unique opportunity for exploring the
the exclusive production of heavy quarkonium and ex-
otic states in greater depth, which can unveil essential
information about nucleon structure and the dynam-
ics of quark-gluon interactions. Several software pack-
ages, including SARTRE [32], lAger [33], and eSTARlight
[34, 35], are available for simulating vector meson produc-
tion in electron-ion scattering. In this study, we employ
eSTARlight to generate exclusive J/ events, as depicted
in Fig. 1, under the EicC kinematic coverage. This is
achieved through the optimization of the input of photo-
proton cross sections and the rectification of momentum
reconstruction near the threshold.

We organize the rest of the paper as follows. We de-
scribes how to generate the Monte Carlo events by con-
sidering the tracking e�ciencies from a fast simulation
of detector baseline design in Sec. II. We explore the
impact of those pseudo-data on some physics topics in-
cluding GFFs and exotic states in Sec. III. In Sec. IV
we briefly summarize our results.

FIG. 2. The total cross section of the J/ exclusive photo-
production as a function of W under Q2 < 1.0 GeV2. The red
solid line represents the parametrization in Eq. (1). The cyan
points with small error bars represent the projection of J/ 
photoproduction cross section withinW bins at the EicC. The
experimental data are from Refs.[36–45]

.

II. PSEUDO-DATA GENERATION

A. Simulation Setup

The eSTARlight utilizes a parameterization of the pho-
toproduction cross-section of �p ! J/ p as an input of
event generation. The electroproduction cross sections in
electron-proton scattering can be calculated with the help
of photon flux of strong Q2 dependence under equivalent
photon approximation [34, 35]. A form factor is used to
take account of the additional moderate Q2 dependence
of the interaction vertex. The common longitudinal-to-
transverse cross-section ratio in the literature [46, 47] is
used.
Previously, the fitting of the �p ! J/ p was confined

to high-energy data. However, for our objectives, we have
incorporated low-energy regime data using the following
expression [48]:

�(W ) = C0

✓
1� (Mp +M )2

W 2

◆1.5 ✓
W 2

1002 GeV2

◆�
(1)

with proton mass Mp, J/ mass M , and the invariant
mass of the photon- proton system W . The parameters
are determined by a fit to experimental data in the range
of 4.05 < W < 100 GeV, resulting in C0 = 68.95 ± 0.22
nb and � = 0.298 ± 0.810. The fitting results are shown
by the red curve in Fig. 2. The di↵erential cross-sections
are approximated by the exponential function e�bt (see
Eq. A1). The slope parameter b increases logarithmically
with W as inspired by the Regge phenomenology. We
adopt a prescription from a soft dipole Pomeron model
with a double Regge pole in order to describe correctly



Current Design for EicC Far-Forward (FF) Region
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Interaction point and 
the central detector



Current Design for EicC Far-Forward (FF) Region
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Electron going directionIon going direction



Current Design for EicC Far-Forward (FF) Region
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Electron going directionIon going direction

Three quadrupole magnets: 
used for ion beam focusing

Two dipole magnets: 
used for charged particle tracking 
and e-ion beam separation



Current Design for EicC Far-Forward (FF) Region
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Endcap Dipole Tracker (EDT):
• Detect charged particles and photons 

with 15mr < θ < 60mr around ion beam
• 2T field, 0.5m in length
• 15mr bending angle for ion beam
• 4.8m from IP



Current Design for EicC Far-Forward (FF) Region
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Spectrum dipole:
• B field 3.11T, length 1.5 m
• 9m from IP
• Bending ion beam by 70 mrad
• Effective separation of neutral and 

charged particles with diff. mom.



Current Design for EicC Far-Forward (FF) Region
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Spectrum dipole:
• B field 3.11T, length 1.5 m
• 9m from IP
• Bending ion beam by 70 mrad
• Effective separation of neutral and 

charged particles with diff. mom.



Current Design for EicC Far-Forward (FF) Region
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Zero degree calorimeter (ZDC):
• Neutrons and photons with θ < 15 mr 

around ion beam
• 60.0 x 60.0 x 143.5 cm3

• 15m from IP 



Current Design for EicC Far-Forward (FF) Region
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Roman Pot Station:
• Located inside the ion beam pipe
• Charged particle with E ~ Ebeam
• 5 mr θ < 16 mr around ion beam
• 10m from IP



Current Design for EicC Far-Forward (FF) Region
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Off Momentum Detector (OMD):
• Detect charged fragments (spectators) 

with 0.4 < p/pbeam < 0.8
• 0.4 m in x, 0.8 m in y
• 15m from IP 



Endcap Dipole Trackers (EDT)
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• Four silicon trackers (MAPS, AC-LGAD)
• Charged particle tracking in 16 mr < θ < 60 mr
• Full ɸ coverage for θ < 35 mr
• Require gaps for θ > 35 mr and -30o < ɸ < 30o 

to allow electron beam pass through
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• Acc. and recon. by Y. Liang & A. Guo
• Resolution outdated, need to update 

(reduced EDT dipole field by 50% 
recently)

0.26%

Need update!

Need update!



0 50 100 150 200 250 300
 [mrad]θ

0

500

1000

1500

2000

2500

3000

3500

co
un

t

Endcap Dipole Trackers (EDT)
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• Motivation: many meson decay photons peak 
in this range

• Need compact EM calorimeter (only ~30cm 
available space in z due to quad. magnets)

• Reasonable candidate: PbWO4
• Acceptance: 20 mr < θ < 60 mr 

ZDC Central det. ion endcap
Central det. ion endcap

𝑒𝑝→
	
𝑒Λ𝐾!

Λ→
	
𝑛𝜋"

𝜋"→
	
𝛾𝛾

𝑒𝑝→
	
𝑒𝑝𝜌𝛾

𝜌→
	
𝛾𝛾

ZDC



Roman Pot Station (RPS)
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• Roman pot station: 2-3 silicon trackers 
(MAPS + AC-LGAD) placed inside the ion 
beam pipe

• Small holes in the middie to allow ion 
beam passes through

• Each tracker made of two movable L-
shape planes, making the hole size 
tunable
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Roman Pot Station (RPS)
High lumi. configuration

Low lumi. configuration

• With EicC high luminosity ~4x1033 cm-2 s-1

Ø larger beam spot size at RPS 
Ø central hole needs minimum (18cm / 10cm in x / y)
Ø Only cover down to ~10 mrad

• With EicC high luminosity ~1x1033 cm-2 s-1

Ø smaller beam spot size at RPS 
Ø central hole needs minimum (8cm / 4cm in x / y)
Ø Can cover down to 5 mrad

• Possible way to reach ultra-forward angles:
Ø spend 10~20% of run time to run low-lumi. 

setting, reaching angles ~5 mrad
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Roman Pot Station (RPS)
High lumi. configuration

Low lumi. configuration
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RPS Acceptance for proton with p = 20 GeV



Off Momentum Detector (OMD)
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An example proton 
spectator from Helium-3

• Purpose of OMD is for charged spectator tagging
• Envisioned technology: MAPS + AC-LGAD or MPGD + AC-LGAD
• Capable of detector charge particles with 0.4 < pf / pi < 0.75

Off-momentum detectors



Off Momentum Detector (OMD)
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Hit position on OMD from spectator protons
deutron 12.9GeV/A He-3 17.2GeV/A

deutron 12.9GeV/A He-3 17.2GeV/A

• Majority of spectators from D and He-3 
can pass through spectrum dipole and 
reach OMD

• D works, means He-4, Li-6, C-12 will 
also work

• 3H may need further optimization
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Zero Degree Calorimeter (ZDC)
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PbWO4 detectors:
• For photon detection
• each module 2.2 cm x 

2.2 cm x 10 cm
• in total 50.6 cm x 50.6 

cm x 10.0 cm

WSi detectors:
• Imaging calo., pos recon., PID 
• each layer 3.5mm W + 320um Si
• in total 42 layers
• Si layer readout 1cm x 1cm for now
• in total 50.6 cm x 50.6 cm x 22.5cm

2 PbSci detectors:
• Energy measurement for neutron
• each layer 25.6mm lead + 6.4mm scintillator
• 15 layers for each detector
• in total 60cm x 60cm x 48cm for each detector
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Detecting Protons from DVCS
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• A high-energy proton with small scattering angle produced in the final state
• Mostly detected by RPS and EDT
• Complex acceptance for FDT due to beam pipes and intricate magnet fields
• May gain improvement by using Roman pots for FDT



Forward Λ Detection
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• Crucial for kaon form factor and 
structure-function study using Sullivan 
process: 𝑒𝑝→

	
𝑒Λ𝐾2/𝑋

• Λs go mostly forward, as well as their 
decay products
1. neutral channel: Λ→

	
𝑛𝜋!, with BR 36%

2. charged channel:  Λ→
	
𝑝𝜋", with BR 64%

• Require all FF detectors work 
collectively

• Obvious advantage for EicC, 
compared to EIC
Ø overall efficiency ~ 40% (EIC 1% ~ 20%)
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Near Threshold J/ψ Production
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• Can be used to probe rich 
physics topics:

1. Gravitational form factor (GFF)
2. Origin of proton mass
3. Exploring pentaquark states
4. Revealing the J/ψ production 

mechanism
5. …

(Eur. Phys. J. C 80 (2020) 1053)
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FIG. 1. Schematic t�channel diagram of the electroproduc-
tion process ep ! e�pJ/ ! e�pµ+µ� (or epe+e�) The
relevant kinematic variables are labeled besides the lines with
virtuality of photon Q2 = �q2 and four momentum transfer
squared t = (P 0 � P )2. The invariant mass of the photon-
proton system is defined as W =

p
(q + P )2 and the total

c.m energy as s = (p+ P )2.

domain of large photon virtualities and small-t are care-
fully examined as well [22, 27]. The GFFs can be used to
decipher the mechanical properties of nucleon, e.g. me-
chanical radius, pressure and shear force distributions.

A precise measurement of both total and di↵erential
cross sections would be definitely shed light on these is-
sues, particularly considering the di↵erent t-power be-
havior predicted by theories. The state-of-the-art data
are not accurate enough yet for a precise determina-
tion of the physics quantities [28], mainly limited by the
small rates for open and hidden charm photoproduction
at threshold. The Electron-Ion Collider in China(EicC)
[29–31], as a next-generation dedicated experimental fa-
cility, provides a unique opportunity for exploring the
the exclusive production of heavy quarkonium and ex-
otic states in greater depth, which can unveil essential
information about nucleon structure and the dynam-
ics of quark-gluon interactions. Several software pack-
ages, including SARTRE [32], lAger [33], and eSTARlight
[34, 35], are available for simulating vector meson produc-
tion in electron-ion scattering. In this study, we employ
eSTARlight to generate exclusive J/ events, as depicted
in Fig. 1, under the EicC kinematic coverage. This is
achieved through the optimization of the input of photo-
proton cross sections and the rectification of momentum
reconstruction near the threshold.

We organize the rest of the paper as follows. We de-
scribes how to generate the Monte Carlo events by con-
sidering the tracking e�ciencies from a fast simulation
of detector baseline design in Sec. II. We explore the
impact of those pseudo-data on some physics topics in-
cluding GFFs and exotic states in Sec. III. In Sec. IV
we briefly summarize our results.

FIG. 2. The total cross section of the J/ exclusive photo-
production as a function of W under Q2 < 1.0 GeV2. The red
solid line represents the parametrization in Eq. (1). The cyan
points with small error bars represent the projection of J/ 
photoproduction cross section withinW bins at the EicC. The
experimental data are from Refs.[36–45]

.

II. PSEUDO-DATA GENERATION

A. Simulation Setup

The eSTARlight utilizes a parameterization of the pho-
toproduction cross-section of �p ! J/ p as an input of
event generation. The electroproduction cross sections in
electron-proton scattering can be calculated with the help
of photon flux of strong Q2 dependence under equivalent
photon approximation [34, 35]. A form factor is used to
take account of the additional moderate Q2 dependence
of the interaction vertex. The common longitudinal-to-
transverse cross-section ratio in the literature [46, 47] is
used.
Previously, the fitting of the �p ! J/ p was confined

to high-energy data. However, for our objectives, we have
incorporated low-energy regime data using the following
expression [48]:

�(W ) = C0

✓
1� (Mp +M )2

W 2

◆1.5 ✓
W 2

1002 GeV2

◆�
(1)

with proton mass Mp, J/ mass M , and the invariant
mass of the photon- proton system W . The parameters
are determined by a fit to experimental data in the range
of 4.05 < W < 100 GeV, resulting in C0 = 68.95 ± 0.22
nb and � = 0.298 ± 0.810. The fitting results are shown
by the red curve in Fig. 2. The di↵erential cross-sections
are approximated by the exponential function e�bt (see
Eq. A1). The slope parameter b increases logarithmically
with W as inspired by the Regge phenomenology. We
adopt a prescription from a soft dipole Pomeron model
with a double Regge pole in order to describe correctly

X. Wang et al. arXiv: 2311.07008
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Near Threshold J/ψ Production
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• Using 𝑒𝑝→
 
𝑒𝑝𝐽/𝜓 generator developed for EicC (X. Wang et al. arXiv: 2311.07008)

Ø Based on the eSTARlight generator
Ø Improved fitting and kinematics for the threshold region

• Need detection of all final-state particles
• For W < 5 GeV and Q2 < 1GeV2 with 3.5GeV electron x 20 GeV proton setting:

Far-forward regionCentral region

5

FIG. 6. The total cross section of the J/ exclusive pho-
toproduction as a function of W in the weighted average
Q2 = 3.5GeV2 between the inerval 1.0 < Q2 < 10.0 GeV2.
The green points are the projection of J/ photoproduction
cross section in each W bin at the EicC. The blue triangles
are the ZEUS data [49]. The black solid line is the result of
a soft dipole Pomeron model fitting to worldwide data [46].
The red solid line represents the input model curve. The inset
is an enlarge of near threshold region.

each with a width of 60 MeV. The black solid line repre-
sents the fit of a soft dipole Pomeron model to the world
data at that time [46], while the red solid line repre-
sents the input model curve. The relative statistic errors
are well below 10% above W = 5.04 GeV and increase
rapidly to be around 20% when approaching closer to the
threshold.

The Fig. 7 and Fig. 8 show the simulated results for
the t-dependent cross sections for selected W bins within
the range of Q2 < 1.0 GeV2 and 1.0 < Q2 < 10.0 GeV2,
respectively. It is seen that the maximum t covered by
the detector is around 1.0 GeV2. For the region close to
the threshold, we need to combine the bins to increase
the statistics. This results in the minimum W value for
the measurement of di↵erential cross-sections rising to
4.5 GeV.

III. INSIGHT INTO THE RELEVANT PHYSICS

The precise measurement of J/ exclusive photopro-
ductuon at low energies is of fundamental interest in the
underlying dynamics. The well-established pentaquarks
below 4.5 GeV are narrower than our W resolution as
seen by the LHCb [54, 55]. Their possible signal featured
by Breit-Wigner line shapes of J/ p would be broad-
ened or even disappear by convolutional folding of W
resolution. The excitation of pentaquark states is ex-
pected to be of a mass bigger than 5.0 GeV, which could
be searched for because of the excellent W resolution
at higher energies. If pentaquarks indeed have sizable

branching ratios in the J/ p channel, as predicted by
theories [17, 18], both di↵erential and total cross section
data could be used to explore the small photocoupling
in their radiative decay, or even to quantitatively jus-
tify the VMD assumption [1, 56]. The GlueX data [39]
have already witnessed faint signs of trend beyond the
exponential behavior in the range of �t > 3 GeV2 (see
lower panel in Fig. 11 of Appendix A), unfortunately
not covered by the present detector design at EicC. The
pasudodata of 1.0 < Q2 < 10.0 GeV2 in Fig. 8 shows the
possibility of further exploring these issues through the
electromagnetic transition of the amplitudes.

Within perturbative QCD, the production amplitude
near the threshold is factorized with regard to the glu-
onic generalized parton distributions and the quarkonium
(herein J/ ) distribution amplitude in the domain of
large-t and big skewness with a definition of [24–26]:

⇠ =
t�M2

 

2M2
p +M2

 � t� 2W 2
(3)

The pseudodata of t-dependent cross sections at EicC
are distributed in the range of 0.32 < ⇠ < 0.51, among of
which only 19 data points with moderate statistical errors
satisfy the requirement ⇠ > 0.4 of pQCD expansion. So
a fair impact on extraction of GFFs is anticipated in the
leading moment approximation [24] or holographic QCD
[57], however, of some model dependence [7, 8].
Additionally, from another perspective, the near-

threshold dynamical mechanism could be completely dif-
ferent from that based on gluon exchange, as suggested
by M.-L. Du et al. [13]. The J/ p final states are possi-
bly produced by the rescattering through box diagrams
via ⇤cD and ⇤cD

⇤
open-charm intermediate states. The

cusp structures at the thresholds are proposed as a dis-
tinguishing feature so can be used as a means to confirm
or deny this mechanism by precise measurement of total
cross sections. The blue dots in Fig. 9 present the sim-
ulated statistical uncertainties of the J/ photoproduc-
tion cross section near the threshold at EicC. The future
data can be used to disentangle the second cusp stem-
ming from the ⇤cD

⇤
rescattering, therefore, scrutinizing

di↵erent scenarios.
The t-dependent cross sections are a further tool to

access the production mechanisms [56], with a particu-
lar interest in the forward direction. The minimum |t|
can reach very close to zero at high energies and distance
from zero if approaching closer to the production thresh-
old. Therefore the extraction of forward cross-sections
at low energies relies on the extrapolation. The Fig. 10
illustrates the W -dependent di↵erential cross sections of
the �p ! J/ p at forward direction by exponential ex-
trapolating to t = 0. Both pesudo-data at EicC and
available experimental data are shown together with the
contribution of the imaginary part of amplitude through
a once-subtracted dispersion relation (black dashed line)
[9]. The systematic errors of extrapolation have not been
studied in detail. However, an extrapolation of GlueX
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• Excellent acceptance for p 
and di-leptons, if combine 
both FF and central
Ø central detector 

momentum reso. could be 
slightly worse

Ø Bottleneck on the scattered 
electron:
Ø No far-backward detector 

yet
Ø Prelim. design exists, 

need further development
Ø Could improve stat. by 

factor of 2

Potential far-backward det.



Forward detector in electron going direction

O

Dipole:  z = -18.8 m   
B = 1.29 T   L_z = 1.9837 m
R2 = 9.03 m
Bending angle = 221 mrad

(0, -17.8) m

(-0.221, -19.7837) m

(-0.88, -22.71) m

30

Exp. Resolution σp/p
 ~ 0.1% @ 3.5 GeV

Coverage: 15-60 mrad?
R
= 9.03m Low Q2 tagger

Slides from Yutie Liang



Summary
Ø A robust and fully equipped EicC far-forward detector complex:

• EDT: charged particle and γ with 16 mr < θ < 60 mr
• RPS: charged particle with p ~ pbeam and 5 mr < θ < 16 mr
• ZDC: neutron and γ with θ < 15 mr
• OMD: charged spectator with 0.4 < p’/pbeam < 0.8

Ø Essential for a wide range of physics measurements:
• DVCS, meson structure, exotic states, diffractive measurements…
• Near threshold J/ψ production: detection final state proton and di-lepton, especially for low W

Ø Detector optimization and physics projection on-going:
• Helps very welcome and urgently needed

Ø EicC exclusive measurement and FF detector working group:
• Fengkun Guo (fkguo@itp.ac.cn) Jiajun Wu (wujiajun@ucas.ac.cn), Xu Cao (caoxu@impcas.ac.cn)
• Yutie Liang (liangyt@impcas.ac.cn) and Weizhi Xiong (xiongw@sdu.edu.cn)
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