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試料、実験方法、利用の結果得られた主なデータ、考察、結論等を、記述して下さい。（適宜、図表添付のこと） 

Please report your samples, experimental method and results, discussion and conclusions.  Please add figures and 
tables for better explanation. 
1. 試料 Name of sample(s) and chemical formula, or compositions including physical form. 

Diamond-Like Carbon (C, D) 

 

 

 

 

 

2. 実験方法及び結果 （実験がうまくいかなかった場合、その理由を記述してください。） 

Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons. 

We measure the fraction of the diffuse reflection by observing the neutrons detected out of the specular 

region on the detector plane. One-dimensional distribution on the detector plane will be observed as a 

function of the neutron time-of-flight. We will convert the projected distribution of the vertically incident 

UCNs. We are interested in the UCN reflection in the velocity range of 0-3 m/s, with the velocity step of 1 

m/s or smaller, which corresponds to the angular resolution of 1 mrad or smaller for the incident velocity of 

1000 m/s. We are going to adjust the beam divergence 1 mrad or smaller so that we clearly identify the 

specularly reflected neutron. 

 

We took data for xx samples of diamond-like carbon thin film coated on the silicon wafer. We made the 

diamond-like carbon samples using our coating machine by changing various parameters such as bias voltage. 

In order to understand our diamond-like carbon, we firstly evaluated the Fermi potential which is also very 

important parameter of a neutron mirror. Figure 1 shows neutron reflectivity as a function of the q value. 
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2. 実験方法及び結果（つづき） Experimental method and results (continued) 

We obtained the Fermi potential of 243 neV whose file was coated by the low gas flow condition and this value 

is the highest one ever achieved. We also evaluated the film thickness by the neutron data, and those values are 

compared by those measured by X-ray reflectometer. The result is shown in Figure 2, and we found good 

correlation between the two measurements. 

In this time, we have also created a multi-layer super mirror which is an alternate structure of the normal 

diamond-like carbon and deuterated diamond-like carbon. We have created 2 layer and 4 layer supper mirror 

and measured the neutron reflectivity. The result is shown in Figure 3. We also took the data for study of 

diffuse scattering, and the detailed analysis is still on-going. 

 

実験条件 

今回は高いQ値も見れるように条件を決定 
領域：15mm×15mm 
角度：0.5deg 

 

2013/5/24 @ミーティング 

低流量成膜では 

V=242.9 [neV]を達成！ 

15mm 

n 

膜厚評価について 

XRRとNRの膜厚評価はほぼ同等である 
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多層膜の開発状況 

現在のところ４層膜まで作っており、評価を現
在行なっている 
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Figure 1 (Left) : Measured neutron reflectivity. This result shows the Fermi 
potential of 243 neV which is the highest value achieved so far. Figure 2 (Right) : 
Film thickness measured by neutron (y-axis) and X-ray (x-axis). 

Figure 3 : Result of neutron reflectivity 
measurement of the diamond-like 
carbon multi-layer supper mirror. 


