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Current status B
« 3 turn optics (no Straight sec.) matched with flexibility: .,

found all solution respecting major constraints

Ongoing:
» Design/matching of 3 straight section
with full flexibility (for all tunes)
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Lattice Design — Three Straight sections

Arc2 Chicane section

Scr.4 Scr.3 Scr.2
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e Top.Lin (89 MeV) : symmetric, 4 quadruple triplets — 12 quads %

¢ Mid.Lin (171 MeV) : symmetric, 4 quadruple triplets — 12 quads . =% -

e Bot.Lin (89,253 MeV): 2 + 3 + 3 + 3 + 2 + 3 — 16 quads

e AllLines : chicane sections + 4 screens — 9 dipoles + 16 screens

Capabilities:

* Flexible matching for all valid compact-section optics solutions

* Transverse phase control : full 180° rotation in x/y planes — beam tomography + transmission optimization

* Longitudinal phase control : £ 20° (+ 20.8 mm) — beam optimization for transmission and experiments
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Avancement du lattice —
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Version finale du lattice = vérification finale avec la méca
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~Jperie PERLE Lattice v4.0.0 — BMAD Tracking
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% Dynamique longitudinale (t

After deceleration: After deceleration:
Absolute Time-Tracking: Without Time tracking With Time tracking
0.50 . ° °
/\ Ongoing Studies:
0.00 13 :
%322 L 210 Adjusting path length
T hE leading to deceleration
S : \
-20.0-17.5-15.0-12,5-10.0 -7.5 =5.0 -2.5 0.0 -17.5 -15.0 -12.5 -10.0 -7.5 =50 -2.5 0.0
z [mm] z[mm]
IP1 P2 After Deceleration
Longitudinal matching at IPs (1 Tour machine) : Ak o~ 3
- Done with absolute Time tracking 02| | me | o5 wE B | Mot
- Introduced a chirp through cavity phase o % — ) 00 f' .\
- Added R56 by Tuning quadrupoles in the merger and arc sections ié—o-z ;"; ié: Z, N
E -0.4 ‘.' \ 5 1.8 )f’ % . \
-06 s A ! e a
Future studies : R R sl N :
e j[mm] ’ z[mm]) —10 z["?nm] 0

- Longitudinal matching for 3 tour machine
- RF field maps oz 3mm - 2.73mm
p Opz: 0.2% — 0.17%
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% Etude des non linéarités et pertes

Objectif : Etudier I'impact des non-linéarités des aimants du merger sur la formation du
halo et les pertes de faisceau dans |'accélérateur.

Remplacer les modéle de quadrupole par des cartes de champ (FM)

->Faire correspondre optiquement le model Bmad et la FM 10
-> Retuner le merger avec les quad Bmad équivalent FM \ —— hor. Quad Model
lo via

-> Lancer le tracking avec les FM et observer les formation de Ha
le Hfactor
(-> Réaliser ensuite I'étude avec des mauvais alignements du booster)

Comparer les FM avec des modeles multipolaires
-> Objectif : simuler la lattice réelle plus rapidement qu’avec les FM

Comprendre les différences entre le modéle et les

données fournies par Rasha
-> Longueur du modeéle quad ~7 cm, et 8.46 cm fournie par Rasha

26/06/2026

&

—— vert.Quad Model

--=-- hor. Field map

Beta, m

1 ---- vert.Field map

0

Reproduction de la field map avec un
modele de quadrupole de Bmad

-> écart de I'odre de 10”7-5 dans le plan
horizontal et de 3% dans le plan vertical.

PERLE- Project Progress Review- 5 - 2026 7




e ®
o PERLE Assessing Corrector-Integrated Quadrupoles for PERLE

Compact correctors — nonlinear off-axis fields

& THP2103 (A. Fomin)

Beam size trade-off: space charge < halo from nonlinearity

cERL kick maps (measured) — real-field validation Field nonlinearity (OPERA 3D model)

OPERA + BMAD — emittance, steering, halo impact

— Design limits & lattice placement for PERLE

Field nonlinearity (measured)
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Workshop ERL a Mainz

ERL 2026 WP2 contributions :
« R. Abukeshek : Design and Operational Flexibility of the
International Workshop on Advanced Beam Dynamics for PERLE Injection Chicane for Multi-Energy Operation
Enexrgy Recovery HINACS « A. Cieplak : Halo formation and beam losses
 A. Fomin : Optics Flexibility and Diagnostics in the
PERLE Lattice Design
« J.lIssa: Longitudinal Matching and Timing Control
Studies for the Three-Turn PERLE ERL
« J. Michaud, invited : PERLE beam dynamics studies

14.-18. Sept. 2026

Mainz, Germany

I
I
I
Topics I
+ Beam Dynamics I
« Sources |
+ Superconducting RF I
+ Applications
+ Facilities J
» Sustainability I
I
I

REGISTRATION IS OPEN

Deadlines

Abstract Submission:  27.06.2026
Early Bird Registration: 27.07.2026
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% Simulation toolkit

OISTERS : Orsay-based Interface and Simulation | oolkit for Energy Recovery Systems

« Simulation (bmad)

* Analyse

* Visualisation

« User-friendly

« Fonctionne pour
toutes les machines
(PERLE, ThomX...)
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Initialization

Visualisation efficac

Load Laftice | | Reload | | Simulate

Simulation Nams: | | Trackings

Display

Graph

Console

Selected file: Aoronze/bing/JMichaud/Per
le/OISTERA lattice_init/tao, init

Horking directory set toi JbronzedbimesJ
Michaud/Perle/0ISTER/ latt ice_init
Initializing Tao with command: -init Aor
onze/binp/JMichaud /Perle /OISTER/ lattice
init/tao,init -roplot

Tao initialized successfully,

MNumber
Mumber
MNumber
Mumber
Nunber

of particles:
of particles:
of particles;
of particles:
of particles:
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“ User-friendly

Importe le lattice. Choix de I'élément puis affichage

X OISTER - 0 X

Simulation  Latice

‘Update calculated elements ‘ Draw lattice ‘ sBend \ | Leavity ‘ Drift ‘ Mornitor Marker

MERGER PASS_1 PASS_2 PASS3 PASS4 PASS5 PASS6
| SPRARC1 LN ARCZ REC

| IGULPASS_3.COM ICOM_P3 l COM.IN.O | COM.IN.CHIC12 — COMIN.CHIC_12 | COM.IN.CHIC 22 | COM.IN.CHIC_22 l COM.IN.CHIC.32 | COM.IN.CHIC_3 — COM
Marker - Marker Drift SBend - Drift SBend Drift SBend Dritt IEGIT

n COM.IN.QUAD_1 — COM.IN.COR 5 COM.IN.COR_1 . M1 — COM.IN.QUAD_2 n COMINICTA n COM.INICT_1 O COM.IN.BPM.1 - COM.IN.BPM_1 — COM.IN.CAM.1
Drift Drift Drift - Drift Monitor Drift honitar Drift Monitar

| COM.IN.CAM_1 — TAP.BOMM | COMIN.TAP_1 [ TAP.100MM — COMINTAP_2 | ICRYO_P3 | ICRYOQ_SRT l CMI ‘ TAP100MM_ . COM.ACCD
Drift  Monitor Drift Maonitor - Drift Marker Monitor Marker Marker Drift

n TAP.100MM_ — COM.ACC.TAPA 5 TAP.130MM_ » COM.ACCTAP_1 _ COMACCRCAV.13 n COM.ACC.RCAY_1 - COM.ACCRCAV.23 O COM.ACCRRCAV_2 » COM.ACCRCAV.33 — COMACCRCAV_3
Marker Drift Marker Drift ' Leavity Drift Leavity Drift Lecavity Drift

| COMACCRCAY43  COMACCRCAV 4 | TAP130MM_ | COMACCTAPZ TAP100MM_ | COMACCTAP_2 | CMO | ICRYO_END | COM.OUT.0 — TAP.100MM
Leavity - Drit Marker Drift - Marker Drift Marker Monitor Drift Manitor

n COM.OUT.TAP_1 — TAP.6OMM O COM.OUT.TAP_2 . COM.OUT.ICT.1 — COM.OUTICT_1 - M r COM.OUT.QUAD_1 O COM.OUT.COR.1 . COM.OUT.COR_1 — COM
Drift Monitor Drift Monitor - Drift f Drift Kicker Drift u

| COM.OUT.QUAD_2 . COM.OUT.CHIC13 | COM.OUT.CHIC_13 | COMOUTCHIC23  COM.OUT.CHIC_23 ‘ COM.OUTBPM.13 | COM.OUTBPM_13 | COM.OUT.CHIC.33 ‘ COMOUTCHIC_3 — COM.OUT.CAM.1
Drift - SBend Drift SBend - Drift Monitor Drift 5Bend Drift Manitor

» COM.OUT.CAM_1 — TAP.6OMM
Drift Monitor
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Simulation/visualis

x/y at dump

Display

z/E at DESTIN
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