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Why no Yoneda peak is expected

At 72.8 eV: Re n = 1.0249 > 1

Aluminum is denser than vacuum: no 

critical angle.

The Yoneda enhancement goes into 

the film, not to the detector.

Theory: no Yoneda peak in reflection.



But we see one at 300 K

3°: flat. Below 6°, 

nothing is reflected.

7° to 13°: shape 

changes, window range 

stays roughly the same.

15°: the specular 

peak returns.



Cooling: opposite effects at 8° and 16.5°

8°: YAR drops by 

more than 10³.

16.5°: YAR grows, 

specular peak 

vanishes.



One shift of the profile explains both

Cooling stretches the profile to larger 

incidence angles by k = 1.30 ± 0.07.

Refraction sets the scale: a limiting angle 

arccos(1/n) = 12.7°, comparable to the 16.3° 

window edge.

So |Re n − 1| grows by about 70% (k² = 1.7 

± 0.2).

Not the lattice: Debye-Waller change < 0.01%.



Take-home message

A temperature-tunable Yoneda-like reflection, where 

theory forbids one.

It is controlled by the resonant electronic response, not the lattice.

Poster PO.172 · Thursday 4.00 PM · Multi-Purpose Hall



Acknowledgments

M.S. acknowledges support from the SG Academies South-East Asia Fellowship (SASEAF) 

Programme.

Funding:

Agency for Science, Technology and Research of Singapore (H25-MRO3493)

NRF-NUS Resilience and Growth Postdoctoral Fellowships (R-144-000-455-281 and R-

144-000-459-281)

NUS Core Support (C-380-003-003-001)

The authors thank Jason Chee Wai Lim for technical support. The authors also thank the 

Singapore Synchrotron Light Source (SSLS) for providing the facility necessary for conducting 

the research. SSLS is a National Research Infrastructure under the Singapore National 

Research Foundation.


	Why no Yoneda peak is expected
	But we see one at 300 K
	Cooling: opposite effects at 8° and 16.5°
	One shift of the profile explains both
	Take-home message
	Acknowledgments

