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Intensity Interferometry in the X-ray Regime
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Abstract

Intensity interferometry in the x-ray regime was developed at the 27-m undulator beamline of SPring-8 for characteriz-
ing x-ray coherence properties. Ultrahigh-resolution monochromator with AE =120 ueV at E=14.4 keV was developed
for obtaining large interference signal. Transverse coherence profiles were measured by the coincidence method with
changing the vertical slit width after the monochromator. The result agreed with the relationship expected from the Van
Cittert-Zernike’s theorem. The source size deduced from the result was compared to that given by the visible light inter-
ferometer. X-ray pulse width was determined by changing the bandwidth of monochromator. Application of the method
to the fourth generation synchrotron sources was discussed.
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Figure 1. Amplitude interferometry (left) vs. intensity interfero-
metry (right).
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Istcrystal  4th crystal

Figure 2. Schematic view of the 4-bounced high-resolution mono-

chromator.
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Table 1. Design parameters of HRM
Parameter Value
Photon energy, E 14.41 keV
Reflecting plane Si 1153
Bragg angle, 03 80.4°
Asymmetric angle, « +78.4°
Asymmetric factor, |b| 1/10.4(10.4)
Angular acceptance (m-pol.) 6.4 urad
Spatial acceptance 100 ym

Peak Reflectivity 6.7%
Bandwidth (calc.) 100 ueV

Rotation angle of 4th crystal (urad)
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Figure 3. NFS intensities vs. rotating angle of the 4th crystal,
measured with a slit size of 92.5 % 500 um? (closed circles) and 22.5
% 100 um? (open circles) . The lines show the Gaussian fit results.
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Figure 4. Experimental setup of intensity interferometry.
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PS 708 SRS DG535 PS8 754 ORTEC 994
PS: Phillips Scientific  SRS: Stanford Research Systems
Figure 5. Block diagram of electrical system.
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Figure 6. Coincidence enhancement R vs. vertical slit width w,.
The distance L from the light source to the slit were 66.3 m (a) and
78.2m (b). The solid lines represent the fit results.
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Table 2. Experimental conditions

E(keV) 05 (deg) 1/1b]| AEr(meV) AE (meV)
14.267 84.92 2.53 0.755 0.763 +0.002
14.299 83.64 3.38 0.495 0.508 = 0.004
14.333 82.52 4.56 0.315 0.334+0.005
14.365 81.60 6.13 0.203 0.231£0.008
14.412 80.41 10.4 0.097 0.145£0.012

0.4
0.3 14.412 keV

14.365 keV

14.333 keV

0.1 14.299 keV

14.267 keV

Figure 7. Coincidence enhancement R vs. horizontal slit width w,
measured at different energies. The solid lines represent the fit
results.
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Figure 8. The longitudinal mode number M, vs. the energy ban-
dwidth AE. The solid line shows the fit result with a pulse width st of
32.7 ps.
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