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Introduction

UA9 experiment @ CERN

Beam simulation

Optical design to suppress Halo  

 ThomX @ LAL

Design of Compact X-ray source

Non linear dynamics

 

 Spin physics  @ colliders

Spin dynamics  
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Compton back-scattering based 
compact X-ray sources (1) ---design

Future

?????

ThomX @ LAL TTX @ TsingHua*

 X-ray source 
    @ Table?

WEPWA020, “LASER ELECTRON STORAGE RING FOR TTX”,
Haisheng Xu,et al, Tsinghua University, Beijing, China; Shyh-Yuan Lee, Indiana University, Bloomington, IN, USA

Didier Jehanno, Fabian Zomer, LAL, Orsay, France
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Compton back-scattering based 
compact X-ray sources (2) ---non linear dynamics

● Hamiltonian and beam dynamics

● Expanded Hamiltonian: H = H_1 + H_2 + H_3 + H_4 +...
– High order Hamiltonian        High order chromaticities, momentum 

compaction factor, and other machine parameters.   

– Lie Algebra , TPSA; in Updated Tracy3?

Fringe field?
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Nonlinear dipole fringe field and particle tracking*
 (1) 

WEPEA003, “DIPOLE FRINGE FIELD EFFECTS IN THE ThomX”,
Jianfeng Zhang† , LAL, Universite Paris 11, IN2P3/CNRS, 91898 Orsay, France

Alexandre Loulergue, Synchrotron SOLEIL, St-Aubin, 91192 Gif-sur-Yvette, France
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Nonlinear dipole fringe field and particle tracking*
 (2) 

WEPEA003, “DIPOLE FRINGE FIELD EFFECTS IN THE ThomX”,
Jianfeng Zhang† , LAL, Universite Paris 11, IN2P3/CNRS, 91898 Orsay, France

Alexandre Loulergue, Synchrotron SOLEIL, St-Aubin, 91192 Gif-sur-Yvette, France
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 UA9 experiment @ CERN
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UA9 experiment @ LHC
simulation of crystal and 

beam halo* 

MOPWO035, “LAYOUTS FOR CRYSTAL COLLIMATION TESTS AT THE LHC”,
Daniele Mirarchi , CERN, Geneva, Switzerland, Imperial College London, London, UK

Stefano Redaelli, Walter Scandale, CERN, Geneva, Switzerland
Valentina Previtali, Fermilab, Batavia, USA
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Duodecapole (m = 6) and beam halo 
suppression (1)*

+

+ +

+
 Coulumb 
forces 

 Beam core &
 beam halo

Effective potential: 

TUPWA064, “SUPPRESION OF HALO FORMATION IN FODO CHANNEL WITH NONLINEAR FOCUSING”,
Y.K. Batygin, A. Scheinker, LANL, Los Alamos, NM 87545, USA
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Duodecapole (m = 6) and beam halo 
suppression (2)*

TUPWA064, “SUPPRESION OF HALO FORMATION IN FODO CHANNEL WITH NONLINEAR FOCUSING”,
Y.K. Batygin, A. Scheinker, LANL, Los Alamos, NM 87545, USA
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Beam polarization and energy ramp* (1)

● Spin physics (colliders) from particle physicists
● Super KEKB, TLEP?

MOPWO005,”SIMULATING SPIN DYNAMICS AND DEPOLARIZATION USING POLE”,
J. F. Schmidt† , O. Boldt, F. Frommberger, W. Hillert, ELSA, Bonn, Germany

Runge-Kutta method
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Spin dynamics* (2)

MOPWO005,”SIMULATING SPIN DYNAMICS AND DEPOLARIZATION USING POLE”,
J. F. Schmidt† , O. Boldt, F. Frommberger, W. Hillert, ELSA, Bonn, Germany

No energy ramp.

With energy ramp, 4 GeV/s
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