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Visibility
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Van Citter-Zernike theorem
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Thermal source

CCD

Average size of a coherent patch generated by a thermal source
(Van Citter-Zernike theorem)

H d~A0O ~A1z/D H

The shape and the size of the coherent patches at the sensor
plane depend only on the profile of the source.



Testing coherence with small spheres




Heterodyne configuration

Incident wave
Transmitted wave
Scattered wave

Interference fringes

Intensity
distribution | =[E,+E| =[E +2Re(Eo E, )+E
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Transmitted In’rerference Homodyne
(Heterodyne)



Synchrotron partially coherent radiation

Simulated coherence patches Temporal coherence:
from the synchrotron te= 1017 sec
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Scattering with partially coherent radiation

Simulation

t: exposure time
1o temporal coherence

1= 10" sec







Scattering with partially coherent radiation
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Transmitted Interference Homodyne
(Heterodyne) Heterodyne near field X-rays

speckles generated by a water
suspension of colloidal silica
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Experimental setup — ID0O2 ESRF
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Empty Beam
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Silica 450 nm
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Heterodyne signal

Cosmetics




Power spectrum

S(q) = 1(q) T(a) P(q) C(a) + noise

I(q) = Brownian particles
form factor (almost flat)

T(q) = sin2(q2z/2 k)
Talbot transfer function

Cl@) = Inl?2

P(q) = Sensor transfer
function



Autocorrelation

Speckle field




Power spectrum




Calibration
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Calibration

Water
Silica
Calibration
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Amplitude (a.u.)




Rescaling
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2D visibility

Visibility
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Amplitude (a.u)




Near Field Speckles
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Double frame analysis

of(r,t,7)=f(r,t+7)-f(r,t)~2Re| e (r,t+7)— e (r,t)

FFT

Fourier Transform

1(q,7) =| 6F (4, 7)[’~ 1(q) — Re E(Q,1) E*(q,t +7)
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Stafic information Dynamic information




