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THE DEVELOPMENT OF X-RAY ANALYSIS
Sir Lawrence Bragg
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プレゼンター
プレゼンテーションのノート
言いたいこと：
　①短波長、Dual data⇒高分解能、高統計精度

実験はSPring-8のBL02B2で行いました。
（クリック）本研究では35keVの短波長X線を用いて、2θで80°までのデータを得ました。（クリック）2θで80°は各光源ではこの程度の分解能です。短波長X線を用いることで実験室系光源では到達し得ない0.3 Åの分解能を得ています。（クリック）dで0.3Åのデータを得ましたが、最強線の強度に比べて80°付近の強度は1/1000程度の強度しかありません。少ない価電子を精密に観測するにはデータの精度が必要とされます。
統計精度と分解能の向上のため、（クリック）IPケースを2θ方向に進めたDual data測定を行いました。2つ目の測定は1つ目の測定の4倍の時間をかけました。（クリック）同一2θで比べたとき、このように統計精度の向上は明らかです。（クリック）この方法により、2θで120°付近までのデータを測定できます。2θ=120°はd値で0.2Åに相当します。
（クリック）短波長X線とDual data測定により、多くの情報量と高い統計精度を得ることができます。

CuKα 1.54Å : 2θ < 80°としてd > 1.20 Å　⇒本データ2θ < 17°
MoKα 0.71Å : 2θ < 80°としてd > 0.55 Å　⇒本データ2θ < 38°


Charge Density Study.

2

Observed Intensity, /(Kk),

of X-ray Diffraction 1) o< [F ) =

jp(r) exp(27k -r)dv

Unit Cell
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SPring-8 Partner User Project 2014~2017

"Application of synchrotron radiation in materials crystallography”

Leader: Prof. B. lversen, CMC, Denmark.
Member: Prof. C. Lecomte, CRM2, France
Dr. C. Wilson, Diamond, UK.
Prof. Y. Kuroiwa, Hiroshiam Univ, JP.
Prof. E. Nishibori, Univ. Tsukuba, JP.



プレゼンター
プレゼンテーションのノート
Next topic is charge density study. This is a main topic of my research.
We have performed charge density studies during past couple of decades. 
This is a photograph of my friend Professor Bo Iversen. 
He is a leader of center for material crystallography, (CMC), Aarhus University.
This work was performed by collaboration with him.
Charge density study requires high quality X-ray Diffraction data. 
We are interested in the quality of the diffraction data. 
Many researchers reported high quality data using various kinds of X-ray sources and diffractomators.
We would like to know which data is best for accurate charge density study.
Last year, we have reported a series of charge density study using same sample and six kinds of equipment.
These are residual densities using the data measured by these diffractmator.  
In the case of good quality data, residuals decreases.
We found at present, the best diffractmator is the camera at SPring-8.
By using this system, we can reveal d-orbital electron of Co in CoSb3 as shown here.

Based on this result, we have started partner user project using this diffractmator at SPring-8.
There are international members in this project.


Four pillars of PU team makes it even stronger
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Need for faster readout time

Replacing IP technology with single photon counting detector

Required reading and erasing time (> 7 min.) Blind time less than 3 msec
! Si-chip based

T

Image plate (IP) currently XPAD3 detector
installed at BLO2B1

A semiconducting layer of Silicon is not sufficient at high X-ray energies
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