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PhasePhase--Space Distribution of Electrons after Modulator:Space Distribution of Electrons after Modulator:Analytical Estimation for Electron Energy Modulation:Analytical Estimation for Electron Energy Modulation:
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OR:  Numerical Calculation of the Energy Transfer:OR:  Numerical Calculation of the Energy Transfer: Machine LatticeMachine Lattice⇓
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OR:  SASEOR:  SASE--Type Simulation Type Simulation 
Electric Field Emitted by One Electron in Radiator Electric Field Emitted by One Electron in Radiator 
and Propagated through and Propagated through BeamlineBeamline Optics Optics 
(Retarded Potentials + (Retarded Potentials + FresnelFresnel Propagator):
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Scattering to add !Scattering to add !

Intensity Distributions of the “Core” and “Satellite” Emission:Intensity Distributions of the “Core” and “Satellite” Emission:
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UndulatorUndulator Radiation Radiation 
in the Range of Intensities Covering Several Orders of Magnitudein the Range of Intensities Covering Several Orders of Magnitude

SOLEIL Medim-Size Straight Section
Undulator: λu = 80 mm, Np = 19 
Photon Energy: ε = 415 eV

At 10 m from Undulator

Ideal 
Lens

Plane of 
1:1 Imaging

Undulator
(HU80)

Intensity Distributions
In the Plane of 1:1 Imaging
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Separation of Emission from FS ESeparation of Emission from FS E--Beam Slices Using SOLEIL Natural Dispersion:Beam Slices Using SOLEIL Natural Dispersion:
General General Spatial HorizontalSpatial Horizontal Scheme for Scheme for Hard XHard X--RaysRays

Intensity in Transverse Plane Before Mirror

∆Emax≈ 14 MeV (?)
Hard X-Ray Radiator: 

Undulator U20 
(in-vacuum)fL = 10 kHz

σL = 50 fs

Thin 
Lens

Plane of 1:1 
ImagingU20

A. Loulergue
A. Nadji
L. Nadolski
M.-P. Level

E0 = 2.75 GeV
Is.b. = 10 mA
σb = 24 ps

E-Beam, Modulation:

Intensity in the Plane of 1:1 Imaging

SRW

Cuts by Median Plane

Scattering 
to be treated !



Soft X-Ray
Radiator 

Hard 
X-Ray
Radiator

Separation of Emission from FS ESeparation of Emission from FS E--Beam Slices Using SOLEIL Natural DispersionBeam Slices Using SOLEIL Natural Dispersion::
PinholePinhole--Based Based Spatial HorizontalSpatial Horizontal Scheme for Scheme for Hard XHard X--RaysRays

Intensity in Transverse Planes After Slit(s)
Results of Propagation of Partially-Coherent Wavefront (Cuts by Median Plane)

∆Emax≈ 14 MeV (?)
Hard X-Ray Radiator: 

Undulator U20 
(in-vacuum)fL = 10 kHz

σL = 50 fs

A. Loulergue
A. Nadji
L. Nadolski
M.-P. Level

E0 = 2.75 GeV
Is.b. = 10 mA
σb = 24 ps

E-Beam, Modulation:

Slit Dimensions: 
0.5 mm x 0.5 mm
|xc| = 2.4 mm

ε = 6.93 keV

T. Moreno
M. Idir

~ 2x107

ph/s/0.1%bw

Slit (Pinhole)
U20

15 m 2 m

SRW
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Separation of Emission from FS ESeparation of Emission from FS E--Beam Slices Using SOLEIL Natural Dispersion Beam Slices Using SOLEIL Natural Dispersion 
and a and a ChicaneChicane: : SpatialSpatial--Angular HorizontalAngular Horizontal Scheme for Scheme for Soft XSoft X--RaysRays

Intensity in Transverse Plane Before Mirror

∆Emax≈ 14 MeV (?)
Soft X-Ray Radiator: 

Undulator HU80 
(Apple-II)fL = 10 kHz

σL = 50 fs

A. Loulergue
A. Nadji
L. Nadolski
M.-P. Level

E0 = 2.75 GeV
Is.b. = 10 mA
σb = 24 ps

E-Beam, Modulation:

Intensity in the Plane of 1:1 Imaging

Slit +
Mirror

Plane of 1:1 
Imaging

HU80

Slit Size: 
2 mm x 1 mm
|xc|= 4.2 mm

~ 8x107

ph/s/0.1%bw

10 m from Undulator

SRW

Cuts by Median Plane

Scattering from 
real mirror 
to be treated !


