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Compatibility with FCC upgrade

• FCC upgrade requierments : 
• Extra space for a longer cryomodule → +571mm of Common Section (between BComs)

• Beam pipe diameter is 157mm (iSAS 100mm)  → +600mm of extra tapering (preliminary, impedance studies needed)

• ICT+BPM+Cam implemented inside tapening area  → safe some space
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Compatibility with FCC upgrade + diagnostics

• FCC upgrade requierments : 
• Extra space for a longer cryomodule → +571mm of Common Section (between BComs)

• Beam pipe diameter is 157mm (iSAS 100mm)  → +600mm of extra tapering (preliminary, impedance studies needed)

• ICT+BPM+Cam implemented inside tapening area  → –600mm 

• Beam diagnostics :
• 2 ICTs – transmition in CM 
• 2 (BMP+Camera)

in front of CM and Bcom

• Q-scan
simulated at 7 MeV
checked at 89 MeV

• FCC upgrade
• No changes to the main lattice

• Only diag next to CM
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Merger
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Three Turns Tuning
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Three Turns Tuning
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Three Turns Tuning
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Three Turns Tuning
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Three Turns Tuning
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Merger.  Q-scan

• Purpose : 
• Measure emittance and twiss functions

• Beam alignment
• BPM calibration

• Requirements :
• Distance from Q1 ≳ 175mm
• Q1 gradient ~ 6 T/m

• Screen size 40mm

• Resolution ~ 50 μm

• Checked with 50% larger β

10PERLE- Project Progress Review- 8-202619/03/26



Merger.  Collimation  (studies by Arnaud)
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the ratio of the halo collim long on all the 
halo long

With the transverse collimation we 
intercept big fraction of long halo

The best position : (_,_)
Coincide with trans halo collim

Transverse collimation on PERLE

The PERLE collaboration is developing a high power (with a current of up to 20 mA of 500 MeV electrons) ERL machine with three 

acceleration and three deceleration passes through two cryo-modules. The beam enters the merger section with a halo that poses a risk of beam loss within the cryo-

modules. This poster presents a theoretical study of the transverse collimation system designed to remove the the largest possible fraction of the halo in the merger 

Arnaud Cieplak (1) , Alex Fomin (1) , Julien Michaud (1), Achille Stocchi (1) .
(1) IJCLab, Université Paris-Saclay, CNRS/IN2P3     .

Conclusion :

- 1 collimator case
- 2 collimator case

- The merger - transport line from the booster to the ERL loop 
- Purpose : preserve the emittance by controlling beta function, dispersion and 

M56 
- misalignments of the cavities of the booster -> uncertainty in phase advance

- Bmad  tracking  + collimation
- Tracking is in a good agreement with model 

predictions (optimal phase advance x Beta -
> best collimation efficieny )
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Merger opticsDistribution after the booster + Phase advance

- Initial 6D distribution from tracking simulation using OPAL [Connor]
- Collimation limit is 1kW power loss on each monitors (orange)
- Collimation with a safety margin of 0.5 mm on transverse offset of collimator jaw (red) 
- For analytical study we use of the normalise units
- We find collimation efficiency as a function of the phase advance
- We find correlation between transverse and longitudinal halo

Power loss in the collimators placed at the 
safety margin

Another good metrics for collimation 
efficiency is the improvement of halo 
factor : 

The plot is the worst case of H factor
The best positions :
V :
H :

Out-line-look :

- Power loss and radiation protection using Geant 4 
- Mecanical implementation in the PERLE lattice
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• Initial 6D distribution [OPAL]
+ misalignments in Booster

• Collimation limit is 1kW 
on each collimator (orange)

• Collimation with a safety
margin: 0.5mm offset of 
collimator jaw (red) 

• → Collimation efficiency
as a function of the phase 
advance

• → Correlation between 
transverse and longitudinal 
halo



Merger.  Collimation
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Response Matrix Study (studies by Janine)
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Objective: Construct the longitudinal response matrix M of PERLE to RF errors, to understand how RF related perturbations propagate 
to some beam dynamics parameters:

● Pass 1 (P1)

● Pass 2 (P2)

● Interaction point(s)

● End of machine 

Sensitivity 

Matrix

Beam dynamic 
parameters RF knobs



Longitudinal beam dynamics  (studies by Janine)
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Optimize phases for maximum acceleration
(using absolute time tracking in BMAD)

Chicane simulation
analytical model vs BMAD tracking



Longitudinal beam dynamics  (studies by Janine)
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Optmisation of longitudinal beam parameters at DESTIN
(Single turn operation)

energy spread minimisation (green)
bunch length minimisation (blue)

Chirped initial distribution from the injector
+ R56 in the merger
+ Chirp in the cavities (compensated later by the chicane)
+ R56 in the arc and spreader (tuning quadrupoles)

+ minimal losses,
+ stable twiss parameters



Planning et principaux jalons du WP

• Review beam dynamics in September
• List of invited reviewers

• IPAC 2026 : 
• A number of abstracts - posters
• Talk 

• Introduction cartes de champs pour simulations plus réalistes
• RF cavities (more realistic simulation)
• For dipoles and quadrupoles (halo studies)

• TDR : 30 pages/40 
• A compléter très bientôt avec les paramètres finaux de la machine 3-tours
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