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Introduction

ThomX @ LAL N ~ UA9 experiment @ CERN
Design of Compact X-ray source | Beam simulation
Non linear dynamics ~ Optical design to suppress Halo

Spin physics @ colliders

Spin dynamics



Compton back-scattering based
compact X-ray sources (1) ---design
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WEPWAO020, “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




Compton back-scattering based
compact X-ray sources (2) ---non linear dynamics

 Hamiltonian and beam dynamics
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 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?



Nonlinear dipole fringe field and particle tracking*
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Figure 1: Phase space tracking in 1000 turns using a sym-
= p & = .
plectic (a) and non symplectic model (b) in the ThomX ring
without sextupoles.

WEPEA003, “DIPOLE FRINGE FIELD EFFECTS IN THE ThomX”,
Jianfeng Zhangt , LAL, Universite Paris 11, IN2P3/CNRS, 91898 Orsay, France
Alexandre Loulergue, Synchrotron SOLEIL, St-Aubin, 91192 Gif-sur-Yvette, France




Nonlinear dipole fringe field and particle tracking®*
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Table 2: Tunes and Natural Chromaticities of ThomX Ring

-ViI' 1’{2 ‘El E;z
Tracy 3 (Corr.) 3175 1.64 -10.663 -10.860
Tracy 3 (Forest) 3175 1.64 -10.663 -10.860
“Tracy 3 (nocorr.) 3.175 164 -10.663 -5.072
BETA 3175 1.64 -10.522 -11.255
MADX 3.175 1.64 -10.522 -11.255
ELEGANT 3.175 1.64 -10.523 -10.735
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WEPEAO003, “DIPOLE FRINGE FIELD EFFECTS IN THE ThomX?”,

Jianfeng Zhangt , LAL, Universite Paris 11, IN2P3/CNRS, 91898 Orsay, France
Alexandre Loulergue, Synchrotron SOLEIL, St-Aubin, 91192 Gif-sur-Yvette, France




UA9 experiment

@ CERN

& showers

— O
primary halo y
_ secondary halo — 7 6.2
secondary halo & showers a
o
®
B
—+
tertiary halo c
& showers 3
| |
2,

v Probably not enough in view of a luminosity upgrade

v Basic limitation of the amorphous collimation system
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UA9 experiment @ LHC
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MOPWOO035, “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




Duodecapole (m = 6) and beam halo
suppression (1)*

Beam core &
beam halo
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TUPWAO064, “SUPPRESION OF HALO FORMATION IN FODO CHANNEL WITH NONLINEAR FOCUSING”,

Y.K. Batygin, A. Scheinker, LANL, Los Alamos, NM 87545, USA




Duodecapole (m = 6) and beam halo
suppression (2)*
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Hgure 4. Adiabatic matching wutlized to avoiud halo

R ‘~ formation of a 35 keV, 11.7 mA, 0045 m cm mrad
o] xjem) proton beam in a FODO gquadmple-dodecapole
Figure 3. Emittance growth and halo formation of the 35 channel. The channel 1s characterized by the period of
keV, 11.7 mA, 0045 ® cm mrad proton beam in a L = 15 em, lens length of D = 5 cm, quadrupole field
FODO quadruple channel with the period of L = 15 gradient of G, = 0.03579 T/cm and adiabatic decline
cm, lens length of D =5 cm, and quadrupole field of duodecaple component fromG,=-1.756-10"
gradient of G, = 003579 T/cm. Numbers indicate T/em” to zero at the distance of 7 periods. Numbers
FODO periods. indicate FODO periods.

TUPWAO064, “SUPPRESION OF HALO FORMATION IN FODO CHANNEL WITH NONLINEAR FOCUSING”,

Y.K. Batygin, A. Scheinker, LANL, Los Alamos, NM 87545, USA




Beam polarization and energy ramp* (1)

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

quantum mechanical

classical
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to the beam polarization P

Thomas-BMT equation
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MOPWO005,”SIMULATING SPIN DYNAMICS AND DEPOLARIZATION USING POLE”,
J. F. Schmidtt , O. Boldt, F. Frommberger, W. Hillert, ELSA, Bonn, Germany




Spin dynamics* (2)
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Figure 1: Simulated vertical polarization after crossing of side-bands during crogsing of imeger resonance ay =6

integer resonance ay = J3 as a function of the maximum
considered frequency of the magnetic field spectrum
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MOPWO005,”SIMULATING SPIN DYNAMICS AND DEPOLARIZATION USING POLE”,
J. F. Schmidtt , O. Boldt, F. Frommberger, W. Hillert, ELSA, Bonn, Germany
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