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Full Partial Double Ring

Focal length:
L* 1.5m →2.2 m

Crossing angle: 33 mrad

Common RF stations for 
H/Z at LSS3/7 (IP 3/4)



Updated Machine Parameters D. Wang



Preliminary Lattice Design

Ec < 100 keV within 250m

L*= 2.2m

x*= 0.171mm

y*= 2mm

GQD0~ -150T/m

GQF1~100T/m

LQD0=1.73m

LQF1=1.48m

IP upstream

IP downstream Ec < 500 keV within 150m

bends in downstream of IP 
should be softer or longer 

• To ease the magnet design

• Much improved from previous design (Ec ~ 1MeV), may 
have to bring down the Ec further

Y. Wang



Revised Magnet Designs

• Updated parameters of the magnets based on the new L* = 2.2 m and 
lower detector solenoid of B=3 T

• Weaker QD0/QF1 field strengths would introduce less harder SR photons 
in the IR → easier collimation and less backgrounds

• Lower compensating solenoid makes it possible to construct the magnet 
with the cutting-edge superconducting magnet technology → motivation 
to increase L* ( + clearance between electron/positron beam pipes)

Magnet Field Strength Length (m) Inner Radius (mm)

QD0 150 T/m 1.7489 19

QF1 106 T/m 1.4636 26

Compensating solenoid 6.6 T 1.0 90

Screening solenoid 2.5 T 1.7489 100

Y. Zhu



Updated Field Maps

• Updated calculation of the QD0/QF1 field maps



Magnet Layout

• Magnets along the z-axis, outer radius (including cryogenics and 
mechanical structure) yet to be estimated → defining the detector 
coverage in the forward region (θmin)  

Compensating magnet
(space given to LumiCal?)

QD0 + Screening magnet

QF1

Detector/machine separation 
requires more careful considerations 
(NB. FCC-ee θ = 100 mrad)



Revised Magnet Parameters



Beam Pipes
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• Electron and positron beam pipe clearance areas → important input into 
the beam pipe shape design (ongoing effort)

• Central beam pipe not constraned

S. Bai



Background Estimation

• Impact of the lower detector solenoid (3.5 T → 3.0 T) 

• Helixes formed by the electrons/positrons from the kinematic edge of 
pair production out of the beamstrahlung

• To-Do: Beam pipe position to be adjusted followed by the updated 
detector background estimation

3.5 T → 3.0 T

Q. Xiu



Synchrotron Radiation

• SR Photon flux re-estimated with the preliminary lattice



SR Power Deposition

• Power deposition of SR photons along the z-axis

• Significant effect of the collimators even with low statistics → proof of 
principle, may have to consider more realistic designs



LumiCal

• ECM=250 GeV, crossing angle = 33 mrad; detector positions: Z=950 mm ,  
r1=200 mm (space constrained by the compensating magnet)

• Measurement with Bhabha events (target precision 0.1%)

• Detector technology not considered yet

𝜃𝑚𝑖𝑛

𝑍

𝜃out

𝑟1

Events generated with WHIZARD

K. Zhu & L. Yang



Systematic Uncertainties (selected)

• 𝜽𝒎𝒊𝒏=𝟔𝟎𝒎𝒓𝒂𝒅 might be adopted given adequate statistics ( 𝝈∼𝟏.𝟖𝒏𝒃)

• Small ∆θ required to reduce the 𝚫𝝈/𝝈 to a preferred level

100 M Bhabha events (𝟐𝟎<𝜽<𝟑𝟓𝟎 mrad) generated with whizard-2.3.1)



Re-designing Interaction Region 

• Comprehensive understanding of the requirements and constrains from 
both machine and detector

• To be updated:


