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Abstract
The stif f ness transition [1,2] is an attractive and simple idea f or describing physical 
properties of  network glasses. This idea was substantially developed by Boolchand and 
coworkers [3] as the so-called intermediate phase (IP) using thermodynamic and Raman 
scattering experiments. Bauchy et al. [4] carried out ab initio molecular dynamics 
simulation on As-Se glassy system, and f ound the specif ic structural signatures f or the 
IP in the f irst sharp dif f raction peak of  the As-Se partial structure f actor, SAsSe(Q), 
in the reciprocal space, and the f raction of  the As-As wrong bonds in the real space. 
They requested experimentalists in their paper to f ind the partial structural 
signatures f or the IP.  
We carried out an anomalous x-ray scattering (AXS) experiment on As-Se [5,6] glasses 
at BL15/ Saga-LS and BM02/ ESRF, and analyzed the results using reverse Monte Carlo 
(RMC) modeling to obtain its partial inf ormation, such as partial structure f actors, 
Sij(Q), and partial pair-distribution f unctions, gij(r), and three-dimensional (3D) atomic 
conf iguration. However, results f rom RMC modeling highly depend on the constraints in 
the RMC f it procedure, such as shortest interatomic distances and bond angles. For 
the f urther structural investigations, we carried out neutron dif f raction (ND) 
measurements using the NOVA dif f ractometer installed at the J-PARC, and real-space 
gN(r) f unctions could be included in the RMC modeling, which supports the 
determination of  the above constraints.  
In this presentation, we will exhibit a better quality of  Sij(Q), gij(r), and 3D atomic 
conf iguration, and the obtained results will be caref ully discussed in relation to the 
stif f ness transition by comparing with the above theoretical results by Bauchy et al. 
[4]. AXS experiments were carried out at BL15 of  the Saga-LS (Proposal No. 
1802007A). ND experiments were perf ormed at BL21 of  MLF/ J-PARC (Proposal No. 
2017B0047). This work was supported by JST CREST (No. JPMJCR1861).  
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Experimental results: Anomalous x-ray scattering
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Experimental results: Neutron dif f raction

3D atomic conf igurations
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