
ATHENA DETECTOR PROPOSAL 2.6. FAR FORWARD DETECTORS

2.6 Far Forward Detectors
EIC collisions include many final-states with charged or neutral particles with ” > 4:0. These particles are outside
the acceptance of the central detector and therefore require detectors integrated with the accelerator beamline.
Maximum acceptance across all beam energies and species requires multiple subsystems, whose acceptance is
dictated by the Interaction Region (IR) design. This is summarized in Tab. 2.4. A 3-D layout of the far-forward
region is shown in Fig. 2.12.

Table 2.4: Summary of the geometric acceptance for far-forward protons and neutrons in polar angle „ and
magnetic rigidity percentage provided by the baseline EIC far-forward detector design [3]. ⇤The Roman Pots
acceptance at high values of rigidity depends on the optics choice for the machine.

Detector „ accep. [mrad] Rigidity accep. Particles Technology

B0 tracker 5.5–20.0 N/A
Charged particles

Tagged photons

MAPS

AC-LGAD

O↵-Momentum Detector 0.0–5.0 45%–65% Charged particles AC-LGAD

Roman Pots 0.0–5.0 60%–95%⇤ Protons

Light nuclei
AC-LGAD

Zero-Degree Calorimeter 0.0–4.0 N/A
Neutrons

Photons

W/SciFi (ECal)

Pb/Sci (HCal)

B0 Silicon Tracker and Preshower

Roman Pots

Zero-Degree Calorimeter

Focusing Quadrupoles Off-Momentum Detectors

Figure 2.12: 3-D rendering of the far-forward region of IP6 with the proposed ATHENA detector instrumentation
from the DD4HEP geometry implementation.

2.6.1 Technology choices
The B0 spectrometer requires approximately 20 —m position resolution to provide the required pT resolution
for high-momentum hadrons near the beam line and good timing resolution to aid in background rejection,
and to correct for e↵ective vertex smearing from the crab cavity rotation. Our design consists of three silicon
MAPS disks serving as the first, second, and fourth layers of the detector, complemented by a single AC-LGAD
layer with 500 —m pixel pitch and 20 � 30 ps timing resolution. Each tracking layer is separated by 30 cm.
The silicon preshower following the tracker has two radiation lengths of lead as a photon converter, and a layer
of silicon to tag the produced lepton pair. We envision use of AC-LGAD sensors for the preshower. These
sensors enable the required spatial resolution to measure lepton pairs while providing excellent timing resolution
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