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Simulation Workflow

Framework from:
Dimitrios Ntounis et al 2026 JINST 21 P02024

lumi spectra

Ongoing efforts with Anna Kinderman, Peter
Kicsiny, Spencer Gessner to integrate full

ddsim with WarpX
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GuineaPig Simulation Setup

$ACCELERATOR:: FCCee_ZH_LCC $ACCELERATOR: : FCCee_Top

t{?nergy=120 o { Move to the ZH and ttbar
particles=20.20; energy=182.5; operation params.

beta_x=300.0; particles=23.7;

béta_y=1-0; . beta_x=1000;
dist_z.1=0;dist_z.2=0; beta_y=1.6;

sigma_x=13860.0;
i offset_x=0.;

sigma_y=35.9;
sigma_z=6000.0; offset_y=0.;
offset_x=0.0; sigma_x=38260. ;
offset_y=0.0; sigma_y=69.;
n_b=1; sigma_z=2740.;

f_rep=1; ;
N charge_sign=-1;
angle_x=-0.015; ge_sig ’

charge_sign=-1; angle_x=-0.015;
} }




IPP Production - Z Pole

FCC-ee Z (1 bunch)
Transverse momentum vs polar angle (2D histogram)
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IPP Production - ZH

FCC-ee ZH (1 bunch)
Transverse momentum vs polar angle (2D hlstogram)
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IPP Production - ttbar

FCC-ee tt (1 bunch)
Transverse momentum vs polar angle (2D hlstogram)
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Detector Simulation

e Run Geant4-based full ddsim using the
Key4Hep software stack.
e We select the IDEA/CLD detector geometry.
o IDEA ol v03 from Key4Geo
o CLD 04 vO05 from Key4Geo
e Crossing angle boost = 15mrad
e Using ~1000 (Z) ~100 (ZH+ttbar) seeds
for this talk.
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Timing Distribution Z Within a BX (VXD Barrel)

Support tube

Virtually all hits containedin ~ Secondary peak (-10 ns) from
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Timing Distribution ZH Within a BX (VXD Barrel)

Support tube

All hits contained in time Secondary peak (-10 ns) from

s . back-scattering off of LumiCal at z = _
within the bunch spacing. 10741187 mm and t = 55-112 . oecs °*2
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Timing Distribution ttbar Within a BX (VXD Barrel)

Support tube

All hits contained in time Secondary peak (-10 ns) from

i . back-scattering off of LumiCal at z =
within the bunch spacing. 10741187 mm% ndr = 55112 mm oes 752

Bellows

FCC-ee tt (1 bunch) IDEA ~VertexBarrelCollection
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Timing CLD Z Within a BX (VXD Barrel)

Virtually all hits contained in ~ Secondary peak (-7-8 ns) from
time within the bunch spacing. back-scattering off of LumiCal

FCC-ee Z (M/lu/nch) CLD . VertexBarrelCollection
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Layer Occupancy

We define the layer occupancy as:

# of cells in £p with > BD hits

layer occupancy(¢p,BD) = Sp - Cp -

# of cellsin £p
o I is. the detector layer under consideration. Characterizes the fraction of
e BDis the buffer depth. “dead” cells that receive a
o Max number of hits that can be stored. number of hits exceeding their
o S, C,,arethe safety and and cluster size buffer depth after an entire
factors: bunch train.
o Spsetto2.

o C,setto 3 for VXD, 2 otherwise.



Layer Occupancy (VXD Barrel) - Z Pole

FCC-ee Z (510 bunches/train)
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Layer Occupancy (VXD Barrel) - ZH

FCC-ee ZH (10 bunches/train) IDEAﬁongé@ - VertexBarrelCollection - IPC
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Layer Occupancy (VXD Barrel) - ttbar

FCC-ee tt (3 bunches/train) IDEA_o1_v0§0; VertexBarrelCollection - IPC
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Layer Occupancy (VXD Barrel) - CLD

As with IDEA:
e Low occupancies across the board. e With buffer depth > 1, all
e Decreasing occupancy with higher occupancies <= 0(10™).
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Next Steps

e FCC-ee occupancy targets O(107) appear less stringent than LC O(107*)

o Investigate tracking performance as a function of occupancy.
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Timing IDEA Z (VXD Endcap)

FCC-ee Z (1 bunch) IDEA - VertexEndcapCollection
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Timing IDEA Z (Drift Chamber)

FCC-ee Z (1 bunch) IDEA - DCHCollection
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Timing CLD Z (VXD Endcap)

FCC-ee Z (1 bunch) CLD - VertexEndcapCollection
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Timing CLD Z (ITB Barrel)

FCC-ee Z (1 bunch) CLD - InnerTrackerBarrelCollection
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Timing CLD Z (ITB Endcap)

FCC-ee Z (1 bunch) CLD - InnerTrackerEndcapCollection
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Timing CLD Z (ITB Endcap)

FCC-ee Z (1 bunch) CLD - InnerTrackerEndcapCollection
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Timing CLD Z (OTB Barrel)

FCC-ee Z (1 bunch) CLD - OuterTrackerBarrelCollection
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Timing CLD Z (OTB Endcap)

FCC-ee Z (1 bunch) CLD - OuterTrackerEndcapCollection
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