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Idea and technology
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Proposed FDC design
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Proposed design, yet to be optimized, is a modern 

and improved version of ZEUS BPC



Physics motivation

➢Lepton Endcap ECAL cannot cover 
η<-3.6, given minimum radius and 
location.

➢Covering lower angles is required 
to probe transition to perturbative 
regime and onset of Gluon 
Saturation, which requires 
measuring 0.1 < Q2 < 1.0 GeV2 at 
top energy.

➢FDC is the first, and so far only, 
concrete proposal to solve the “Q2 
gap” between the central and far-
backwards detectors.
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Location and acceptance in ePIC
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Transverse view of the FDC, assuming a location at z = −307 cm, 
with rings of constant η superimposed. The electron and hadron 
beampipes are represented by their transverse cut, along with a 
10×10 mm2 grid for reference. The non-shaded area is a projection 
from the ECAL hole.



Effect of ePIC beampipe
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Simulation of FDC in DD4Hep – energy resolution
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For a worse-case scenario of 2 mm Al pipe with IP6 layout, 
we see a degradation of performance, see right. This can be 
mitigated with a simple shower shape cut (green).
Performance still would still be sufficient to perform 
measurements within the fiducial region η>-4.6. 
We estimated a bin-migration purity and stability for 5 bins 
per decade in Q2 an x to be above 60%.
On the other hand, a Beryllium beampipe or an exit window 
would largely mitigate the material budget
issues.



Simulation of FDC in DD4Hep – energy resolution
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Simulation of FDC in DD4Hep – position/angle resolution
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Background to the scattered electron
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For Q2 > 0.1 GeV2, we have a scattered 
electron energy range of 2-18 GeV

Standalone bkg rejection required

(without momentum from tracking!)



Background to the scattered electron
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Background rejection
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Background rejection
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Possible FDC implementations
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Plan going forward

➢Exploring the Potential of 5D High-Granularity for Background Rejection. 
We will perform detailed simulations for comprehensive evaluations of the 
FDC capabilities to quantify background rejection using 5D reconstruction 
algorithms.

➢Test-Bench Measurements and Timing Studies. We will develop the design 
of the FDC by establishing a set of baseline measurements for its building 
blocks. Our main emphasis will be on timing studies and timing layer 
development, as this area is experiencing rapid development (work 
ongoing by CEPC/CALICE that aim O(10) ps).

➢The First FDC prototype. The objectives of this test beam are to validate 
FDC simulations, and demonstrate the production capabilities, operation, 
and calibration of the SiPM-on-tile strip ECAL design.
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