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Application Techniques of Synchrotron Radiation to Materials Science
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Abstract

The basic technology method of experiment and analysis using synchrotron radiation was reviewed from
the viewpoint of materials science. The experimental techniques concerning the diffraction and XAFS

methods were mainly discussed.
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Fig. 1 A comparison of light brilliance between
synchrotron radiation and |aboratory equipment b



dooooooooboooooooooooooa
do0ooOo0odooooooooooooo2.1
dooooooooboooooooooooooa
0 SPring-8 BL16XUO O D OO ODODODOOOO
10mm x 10mmO O 0 2mmx 05mmO0 0000000
0000000 OmmMi0dooooooooa
oooooooooboooooooooooooa
dooodoooboodoooooooooga
oooooooooooooXxoooooo2. 3d
doooDooOoXooooooooooooooa
oooodoooooge-2e0000ooooooOad
odoodoodooooooooooooooa
ooooDoo0oo0ooooXoooooooooad
do0ooddoobooooooooooooga
ooooooooooooooooooooooao
0odo0odoooooonooooa
odooooooooooooooooooood
doddooooooooooooooooooo
ooooooooooooooooooooooao
0000000000000 00RIietveldd OO
0oooooooooooooon

SPring-8 BLO2B20 0 0 00000 ODOOOO0O
odooooooooooooooooooooon
do0ooddooboodoooooooooga
oooooooooboooooooooooooa
do0ooddooboodoooooooooga

6000 | (a)
€ 5000 ’
>
8 4000 l \
z 3000 T A
‘@ 2000
g 1000 // V\
- 0 ‘' N k-A
75.5 76 76.5 77 775
26/ deg (CuKa E = 8.05keV )
800 ®) -
£ 600 |
8
> 400
B
§ 200
c
0 L s 1 \'*!ns::mu_

72.5 73 735 74 74.5
26/ deg (E =8.30keV )

Fig. 2 Si 311 diffraction profiles observed by laboratory

equipment (&) and SPring-8 BL16XU (b).
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Fig. 3 Equicontour density maps of charge density for

the Sc@Cyg, (), La@Cs; (b), Sc,@Cs, (C) and
the Sc;@Cs, (d)?.
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Fig. 4 FeK-edge XAFS spectraof horseradish
peroxidase under the state of “free” (HRP) and
immobilized in FSM (FSM-HRP)?.
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isutilized for in-situ experimentsin SRri ng—86).

41

25Gpal] 3000K (2700°C) 000 C0 00000000
000000000000 00000000000
00000000000000000000000
O+ 25deg0 0O+ 10deg0 00000000000
00000000000000000000000
000000000000000000O0 100
150kev0 00 0000000000000O0OO0
000000000000 00000000000
000000000000000000000S5ppm
0K,Mg(CO,),0 0000000000000000
O00O0OOInstuD 000000000000
9.3Gpal 00O DO 1600°CO00O0OOODOO0O0O0O
000000000000000000
000000000000000000000
00000000000000000000000
InstuJ0000O0Fig. 50000000°%°1000
OLIOO0O0000OO0Inswd 00000000
000O00LOD0000000000000000
00000000000000000000000
0000000000 O000O0Fg 5000000
00000000000 000O00XAFSOOOO
00000000000000000000000
00000000000000000000000
000000000000BeDO0OO0O0OOOOODO
00000000000000000000000
000000000000000LINIo,000OO
Ni XAFSOO0OOO0OO0O00000000Bed OO0
000000000000 00000LIOO0OO
X00OOOOOOOOO0O0OOO0O0O0O000o000
00000000000000000000000
00000000000 0000XAFSOOOOODO
BL16XUD 1umO 000000000 00O XAFS
00000000000000000000000
000000000000000000Insitud O
0000000000000

3.5 000000
0000000000000000000000
000000000000 00000000000
000000000000050uma0Au0000
PZTOODO4000 000040 00000000000
00000000000000000000000
0000000000000 0070000000
0000000000000 C0O0O0OOOOD
00000000000000000000000
00%00000000XO00000000000
0000000000 TaN(TaLO O 9.88kevO 00 ) O
O0O0O0CudO (CuKODO898kevd OO )0 OO

R&D Review of Toyota CRDL Vol. 37 No. 1



42

oO00o0O0oboOobooO0oO0oOobOobooODOo.skey

00000O000cu000O00ooooooooo

3.3000000000000D00000D SPring-8
BL24aXuO Oogsiooy)yoboooooooboonog
.3j0000oooobooooooedbobonon
goboboooobobooobbooobbbgoo
goboboboooobbooobbooobbbgoo
goboboooobobooobbooobbbgoo
gooobooboobgon

4. 0O0O0O0OOo0

goooobboooooooobobobbooogo
goboboooobobooobobooobobbogoo
goboboooobobooobbooobbbogoo
goboboooobobooobobooobobbogoo
goboboooobobooobbooobbbogoo
goboboooobobooobobooobobbogoo
goboboooobobooobbooobbbogoo
goboboooobobooobobooobobbogoo
gooooooobooo

oogn

1) <URL:http://www.spring8.or.jp/JAPANESE/general_info/
overview/>

2) 0000,0000,000 :"MEM/Rietveldd OO0
0oooooooo"oood,40-3(2001), 267

R&D Review of Toyota CRDL Vol. 37 No. 1

3) Nonaka, T., et d.: "XAFS Study on Loca Structure around
Heme of Peroxides (2)", SPring-8 User Experiment Report
No.7 (2001A), 238

4) Tsusaka, Y., et d. : "Formation and Application of a
Parallel X-ray Microbeam", SPring-8 Research Frontiers,
1998/1999, 72

5) Utsumi, W. : "In situ Observation of Diamond Formation
Process under High-Pressure and High-Temperatures”,
SPring-8 Research Frontiers, 1998/1999, 23

6) Nonaka, T.: "Insitu XAFS Study on Cathode Materials for
Lithium-lon Batteries', Mat. Res. Soc. Symp. Proc.,
658(2001), GG9.6.1

7y 000:0000@O000000DO0O0O0O200108

030)
8) 000D :000D0(@DOOD0000DODOONO?2001
08030)
9 000D:0000{@O00000000DO0Od0O?2001
08030)
(20010 1102000001 O)
gooo
0000000 VYoshiki Seno
00019550 0
oonoooooooog
‘ / J00OXoooooooooooooo

gbogobobobooooooboon

gooboobobooooogoon
oboboboobooobooooboobo

gooog

gooog



