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m Paper IF Citations

966 iΣuπωüμDz∕üγμyDγfDgωγα≤×DaβßDsγΣü×uΣaμDi∕üα≤πγμεω≤γβπDγβDt≤DaβßDiuRDJournaliofitheiPhysicali
SocietyiofiJapanPD1979PDX[PDU^TWQU^UU 1.5 7

965 iaΣ×uΣaω≤γβπDγfD~vyDπεü×ωμaDfγμDγxyaβ≤γβπDaβßDμüΣaωüßD×γαεγuβßπD·yDω∕üDß≤π×μüωüDvaμ≤aω≤γβaΣQ~˛–D
αüω∕γßRD1980PDU]PDVV[QVWY 11

964 iaΣ×uΣaω≤γβπDγfDε∕γωγüΣü×ωμγβDπεü×ωμaDfγμDωüωμa∕üßμaΣDγxyaβ≤γβπD·yDω∕üDnaμωμüüâ��lγ×kâ��yΣaωüμD
αγßüΣRD1980PDU^PDVZUQV[U 26

963 j≤π×μüωüD|aμ≤aω≤γβaΣD~˛–DiΣuπωüμDiaΣ×uΣaω≤γβπRDo|RDgεεΣ≤×aω≤γβDωγD~QxayDkα≤ππ≤γβDyωußyRDJournaliofithei
PhysicaliSocietyiofiJapanPD1980PDX^PDU^XXQU^YW 1.5 99

962 sγΣü×uΣaμDuμ·≤ωaΣπDfγμDi∕üα≤πγμεω≤γβDγfDyuΣfuμDγβDiγεεüμRD1980PDU^PDrYV[QrYWT 5

961 yüΣfQ×γβπ≤πωüβωDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDαa−βüω≤×Dπüα≤×γβßu×ωγμπD·yDaDß≤π×μüωüDvaμ≤aω≤γβaΣD~˛–D
×aΣ×uΣaω≤γβRDoRDlüμμγαa−βüω≤×Dπε≤βüΣπPDißiμVyXDaβßDißiμVyüXRD1980PDVVPD][VQ][^ 29

960 yuμfa×üDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfD·≤βaμyDαüωaΣDγx≤ßüD×aωaΣyπωDZμuVSy≤uVRD1981PDUUUPDr[UZQr[VT 17

959 yüΣfQ×γβπ≤πωüβωDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDαa−βüω≤×Dπüα≤×γβßu×ωγμπD·yDaDß≤π×μüωüDvaμ≤aω≤γβaΣD~˛–D
×aΣ×uΣaω≤γβRDoooRDi∕aΣ×γεyμ≤ωüDiulüyVRD1981PDVXPDWWX^QWWYW 71

958 z∕üDj|Q~˛–DsuDyωußyDγfDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüπDγfD“sLitMZ–Wâ��LsciμPDsβPDlüPDaβßDiγMDaβßD
“lüLitMZ–Xâ��RDBulletiniofitheiChemicaliSocietyiofiJapanPD1981PDYXPDV]^]QV^TW 5.1 25

957 j≤μü×ωDfγμ×üD×aΣ×uΣaω≤γβD≤βDω∕üD~˛–Dαüω∕γßDaβßD≤ωπDaεεΣ≤×aω≤γβDωγD×∕üα≤πγμεω≤γβDγfDaβDγxy−üβDaωγαD
γβDω∕üDgΣLUUUMDπuμfa×üRD1981PD]WPDUUUQUUY 48

956 yuμfa×üDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfD·≤βaμyDαüωaΣDγx≤ßüD×aωaΣyπωDZμuVSy≤uVRD1981PDUUUPDr[UZQr[VT 1

955 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβßD~QμayDε∕γωγüΣü×ωμγβDπεü×ωμaDγfDμuω≤ΣüQfaα≤ΣyDß≤γx≤ßüπD×aΣ×uΣaωüßD·yDj|Q~˛–D
×ΣuπωüμDαüω∕γßRD1981PDUUUPDWTXQWU] 8

954 z∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüD×aΣ×uΣaω≤γβπDγfDω∕üD−μaε∕≤ωüD≤βωüμ×aΣaω≤γβD×γαεγuβßπD·aπüßDγβDω∕üD
yilQj|Q~˛–D×ΣuπωüμDαγßüΣRD1981PDUTYPDU[^QU]X 1

953 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDω∕üDvaΣüβ×üD·aβßDfγμDεüμγvπk≤ωüQωyεüDω≤ωaβ≤uαDßγu·ΣüDγx≤ßüπDπωuß≤üßD·yD~vyD
aβßDj|Q~˛–D×ΣuπωüμD×aΣ×uΣaω≤γβπRD1981PDVXPDUX^QUY^ 22

952 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfD×∕Σγμ≤βüD×γvüμüßDy≤DLUUUMD[Dˆ�D[Dπuμfa×üD·yDω∕üD×ΣuπωüμDαüω∕γßRD1981PDW]PDVWUQVWW 4

951 lüDß≤αüμπ_DgDω∕üγμüω≤×aΣDπωußyDγfDω∕üD∕yεüμf≤βüD≤βωüμa×ω≤γβπRD1981PDVXPDVWZ]QVW[^ 26

950 z∕üγμyDγfDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDω∕üDvγΣaμDZβuDyuμfa×üD·yDω∕üDiΣuπωüμDsγßüΣπRDJournaliofithei
PhysicaliSocietyiofiJapanPD1981PDYTPDWTWVQWTW^ 1.5 25
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949 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfD·u×kΣüßDaβßDva×aβ×yDαγßüΣπDγfDy≤LUUUMQ[Dˆ�D[Dπuμfa×üD·yDj|Q~˛–D×ΣuπωüμD
αüω∕γßRD1981PDUXPDVUZYQVU[W 2

948 z∕üγμüω≤×aΣDπωuß≤üπDγfDuβßüμΣayüμD×∕üα≤πγμεω≤γβRDoRDkΣü×ωμγβ≤×Dπωμu×ωuμüDγfDz≤ZaβßDz≤ZtD×ΣuπωüμπRD
1981PDUXPDYY[YQYY]V 3

947 ~QxayDg·πγμεω≤γβDyεü×ωμaDγfD{μaβ≤uαD·yDyyβ×∕μγωμγβDxaß≤aω≤γβRD1981PDVTPDrZUVQrZUX 1

946 uβDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDω∕üDvγΣaμDyuμfa×üDγfDiγαεγuβßDiμyπωaΣπRDJournaliofitheiPhysicali
SocietyiofiJapanPD1982PDYUPDVYZVQVYZ[ 1.5 76

945
mauππ≤aβDwuaßμaωuμüD~˛–Dsüω∕γßDfγμDyüΣfQiγβπ≤πωüβωDnaμωμüüQlγ×kQyΣaωüμDkηuaω≤γβRDoRDgεεΣ≤×aω≤γβDωγD
ω∕üDzγωaΣDkβüμ−yDiaΣ×uΣaω≤γβDγfDj≤aωγα≤×DsγΣü×uΣüRDJournaliofitheiPhysicaliSocietyiofiJapanPD1982PD
YUPDXTV]QXTWY

1.5 11

944 z∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDr≤βüaμDj≤×yaβγDiγαεΣüxüπRDBulletiniofitheiChemicaliSocietyiofiJapanPD
1982PDYYPDUTVVQUTV[ 5.1 9

943
{|Dv∕γωγüΣü×ωμγβDyεü×ωμγπ×γε≤×Doβvüπω≤−aω≤γβDaβßDω∕üDj|Q~˛–DsuDiaΣ×uΣaω≤γβDγfD
züωμak≤πLVQαüω∕yΣQVQεμγεaβüω∕≤γΣaωγMαγΣy·ßüβuαLo|MRDBulletiniofitheiChemicaliSocietyiofiJapanPD
1982PDYYPDW[Y[QW[Y^

5.1 5

942 iΣuπωüμDαγßüΣD×aΣ×uΣaω≤γβπDγfDγxy−üβD×∕üα≤πγμεω≤γβDγβDLTTUMDπuμfa×üπDγfD·××D|PDiμDaβßDlüRD1982PD
UU^PDUTQVT 17

941 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfD×∕üα≤πγμεω≤γβDπyπωüαπDγβDy≤LUUUMDπuμfa×üRD1982PDUVUPDUQUV 18

940 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfD×∕üα≤πγμεω≤γβDπyπωüαπDγβDy≤LUUUMDπuμfa×üDoRDy≤LUUUM[Dˆ�D[SnPiΣRD1982PDUUYPDUTXQUUZ 12

939 z∕üDπε≤βDεγΣaμ≤πüßDüΣü×ωμγβ≤×D·aβßDπωμu×ωuμüDγfD×∕μγα≤uαDπε≤βüΣπ_DoRDiuiμVyXRD1982PDUYPDVZUWQVZVW 19

938 z∕üγμyDγfDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDγx≤ßüDπuμfa×üπRD1983PDUXPDUUWQU[X 157

937 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDπαaΣΣD×γεεüμD×ΣuπωüμπRDooRDrγ×aΣ≤züßDßD∕γΣüD≤βDüx×≤ωüßDπωaωüπDaβßD≤γβ≤züßDπωaωüπD
γfDiuVDaβßDiuWRD1983PD[]PD]UYQ]VZ 65

936 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDω∕üDrahuWDLhDcDiγPDlüPDgΣMDεüμγvπk≤ωüDγx≤ßüπDμüΣaωüßDωγDω∕ü≤μD×aωaΣyπ≤πRD1983PD
UWTPDYTQZV 29

935 oβ≤ω≤aΣDπωa−üDγfDπεuωωüμ≤β−D≤βDπ≤Σ≤×γβDγx≤ßüRD1983PDXVPDVXXQVXZ 12

934 i∕aμ−üQjüβπ≤ωyDj≤πωμ≤·uω≤γβDaμγuβßDlüQlüDj≤αüμD≤βDiγεεüμRDJournaliofitheiPhysicaliSocietyiofiJapanPD
1983PDYVPDWWTTQWWTW 1.5 0

933 kΣü×ωμγβ≤×DπωaωüπDγfDωμaβπ≤ω≤γβDαüωaΣD≤αεuμ≤ω≤üπD≤βDooQ|oDaβßDoooQ|Dπüα≤×γβßu×ωγμπRD1984PDU[PDVWWWQVWYZ 55

932 i∕üα≤×aΣD·γβß≤β−DγfDaDguDaωγαDaßπγμεω≤γβDγβDtaiΣLUTTMDπuμfa×üπRD1984PDUX]PDrZY^QrZZX

(1984-1981)
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931 sγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβDγfDgΣDaβßDs−Dq˛–D×∕üα≤×aΣDπ∕≤fωπRD1984PDW^PD[[Q]W 15

930 i∕üα≤×aΣD·γβß≤β−DγfDaDguDaωγαDaßπγμεω≤γβDγβDtaiΣLUTTMDπuμfa×üπRD1984PDUX]PDrZY^QrZZX 7

929 hγβß≤β−Di∕aμa×ωüμDγfD˛†Qr≤gΣDiμyπωaΣDiγβωa≤β≤β−Dr≤D|a×aβ×yRDJournaliofitheiPhysicaliSocietyiofiJapanPD
1985PDYXPDVVV^QVVW[ 1.5

928 müμαaβ≤uαDq˛–UPVDy∕≤fωπDjuüDωγDiγγμß≤βaω≤γβRD1985PDZ]PDX^TQX^W 11

927 z∕üγμüω≤×aΣDπωußyDγfDω∕üDüΣü×ωμγβ≤×DπωaωüπDγfDπu·πω≤ωuω≤γβaΣDωμaβπ≤ω≤γβQαüωaΣD≤αεuμ≤ω≤üπD≤βDoβvRD1985PD
U]PDZU[[QZU]X 12

926 yuεεγμωDüffü×ωπDγβDω∕üD×∕üα≤πγμεω≤γβDγfDiuDγβDπαaΣΣDβ≤×küΣD×ΣuπωüμπRD1985PDUYZPD^]VQ^^X 15

925 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfD“εγΣyαüμ≤züßDβQ·uωyΣQγQDω≤ωaβaωüOαüω∕aβγΣ–D×γαεΣüxD·yDj|Q~˛–D×ΣuπωüμD
×aΣ×uΣaω≤γβπRD1985PDUZWPDUVUQUW^ 7

924 i∕üα≤×aΣDüffü×ωDγβDqD·üωaD_qDaΣε∕aDxQμayD≤βωüβπ≤ωyDμaω≤γπRD1986PDWXPDW[UTQW[UZ 100

923 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDv∕aπüDyωa·≤Σ≤ωyDγfDz≤ωaβ≤uαDgΣΣγyπRD1986PD[VPDYYYQYZV 40

922 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfD×γβßüβπüßD∕üΣ≤uαD×ΣuπωüμπRD1986PDUW[PDUYXQUZT 4

921 kΣü×ωμγβ≤×DπωaωüDγfD∕üΣ≤uαDaωγαπD≤βDβ≤×küΣDαüωaΣRD1986PDUXTPDUTZQUUV 5

920 jüωüμα≤βaω≤γβDγfDz≤ωaβ≤uαDitjuDvaμaαüωüμπDaβßDgεεΣ≤×aω≤γβD≤βDiΣuπωüμDiaΣ×uΣaω≤γβπDγfDj≤ffüμüβωD
z≤ωaβ≤uαDiγαεγuβßπRD1986PDUW[PDY]UQY]^ 1

919 j~D×üβωüμ_DiμγππγvüμDγfDßüüεDaβßDπ∕aΣΣγwDπωaωüπD≤βDy≤QßγεüßDgΣxmaUQxgπRD1986PDWWPDXWVTQXWVW 59

918 yγß≤uαDaωγαDγβD×γεεüμD×ΣuπωüμπRD1987PDWYPDY]UQY^Y 5

917 gDω∕üγμüω≤×aΣDπωußyDγfD×∕üα≤πγμεω≤γβDπ≤ωüπDfγμDγxy−üβDγβDω∕üDt·iLUTTMDπuμfa×üRD1987PD][PDXUZVQXUZ^ 8

916 suΣω≤εΣüωDyωμu×ωuμüπDγfDzμaβπ≤ω≤γβDsüωaΣDjüüεDoαεuμ≤ω≤üπD≤βDZβyRDJournaliofitheiPhysicaliSocietyiofi
JapanPD1987PDYZPDUT[]QUT^U 1.5 27

915 iaμ·γβDπγΣu·≤Σ≤ω≤üπD≤βD≤μγβDaωDüΣüvaωüßDωüαεüμaωuμüπDaβaΣyπüßD·yDπωaω≤πω≤×aΣDω∕üμαγßyβaα≤×πRD1987PD
WPDXTXQXUT 15

914 z∕üDYßDbQDXfDüx×≤ωüßDπωaωüπDγfD“iüLunVM^–WORD1987PDZTPDYZUQY[V 3
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913 i∕üα≤×aΣDüffü×ωπDγfDπaωüΣΣ≤ωüπDγβD~QμayDüα≤ππ≤γβDπεü×ωμaâ��ooRDgD−üβüμaΣDω∕üγμyDγfDω∕üDγμ≤−≤βDγfD
×∕üα≤×aΣDüffü×ωπDaβßD≤ωπDaεεΣ≤×aω≤γβDωγDiΣDq˛–Dπεü×ωμaRD1987PDXVPD[XYQ[YX 23

912 i∕üα≤×aΣDüffü×ωπDγfDπaωüΣΣ≤ωüπDγβD~QμayDüα≤ππ≤γβDπεü×ωμaQoooRD1987PDXVPDUUVYQUUW[ 17

911 i∕üα≤×aΣDüffü×ωπDγfDπaωüΣΣ≤ωüπDγβD~QμayDüα≤ππ≤γβDπεü×ωμaQoRDu·πüμvaω≤γβDγfD×∕üα≤×aΣDüffü×ωπD≤βDiΣDq˛–D
πεü×ωμaRD1987PDXVPD[V^Q[XW 22

910 gDω∕üγμüω≤×aΣDπωußyDγfDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDfγμDωw≤βDπωa×k≤β−DfauΣωπD≤βDπ≤Σ≤×γβRD1987PDZVPDZYQZ] 1

909 i∕üα≤×aΣDüffü×ωπD≤βDvo~kDπεü×ωμaRD1987PDVVPDYQUV 28

908 yε≤βDßüβπ≤ω≤üπDaβßD×γvaΣüβ×yD≤βDωμaβπ≤ω≤γβQαüωaΣD×γαεΣüxüπ_DgD×γαεaμ≤πγβDγfDß≤π×μüωüDvaμ≤aω≤γβaΣD~˛–D
×aΣ×uΣaω≤γβπDw≤ω∕DεγΣaμ≤πüßDβüuωμγβDß≤ffμa×ω≤γβDßaωaRD1988PDUVUPDUUYQUWT 16

907 sγΣü×uΣaμDγμ·≤ωaΣDπωußyDfγμDω∕üDüΣü×ωμγβ≤×DπωaωüDγfDaDπu·πω≤ωuω≤γβaΣD∕üΣ≤uαDaωγαDaβßD∕üΣ≤uαD×ΣuπωüμπD
≤βDβ≤×küΣRD1988PDUY]PDVYWQVZT 4

906 iaΣ×uΣaω≤γβDγfDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDω∕üDεγΣaμDZβuLTTTUMDπuμfa×üD·yDω∕üDj|Q~˛–D×ΣuπωüμD
αüω∕γßRD1988PDU^WPDV[UQV]Z 21

905 z∕üDΣγwüπωDαüωaΣQωγQ·≤εyμ≤ß≤βüD×∕aμ−üQωμaβπfüμDüx×≤ωüßDπωaωüDγfD“iμLVPVeQ·≤εyμ≤ß≤βüMLiuMX–RD1988PDZXPDUTT^QUTWT9

904 xuPDx∕PDvßPDuπPDoμPDaβßDvωDsγΣü×uΣüπDaβßDiΣuπωüμπRD1988PDWU^QWYU

903 kΣü×ωμγβ≤×DyωaωüπDγfDZβD≤βDmagπDaβßDaDiγβπ≤ßüμaω≤γβDγβDoωπDgβγαaΣγuπDj≤ffuπ≤γβDv∕üβγαüβaRD1989PD
V]PDU]YUQU]YY 6

902 l≤μπωQεμ≤β×≤εΣüπD×aΣ×uΣaω≤γβπDγfDαuΣω≤εΣüωDπωμu×ωuμüπDγfDωμaβπ≤ω≤γβDαüωaΣDßüüεD≤αεuμ≤ω≤üπD≤βDooâ��|oDaβßD
oooâ��|Dπüα≤×γβßu×ωγμπRD1989PDWPDWUWQWVX 50

901 kΣü×ωμγβ≤×DπωaωüπDγfDω∕üDiuuxLxcXPDYPDZMDαγßüΣD×ΣuπωüμπRD1989PDUY^PDUZUQUZX 11

900 iΣuπωüμDαγßüΣD≤βvüπω≤−aω≤γβDγfDω∕üDüΣü×ωμγβ≤×DπωaωüDaβßD×∕üα≤×aΣD·γβßD≤βD×uεμγuπDaβßD×uεμ≤×Dγx≤ßüRD
1989PDUY[PDUZ^QU[^ 16

899 y≤züDaβßDπωμu×ωuμaΣDßüεüβßüβ×üDγfDω∕üDαa−βüω≤×Dεμγεüμω≤üπDγfDπαaΣΣDWßQωμaβπ≤ω≤γβQαüωaΣD×ΣuπωüμπRD
1989PDXTPD[ZXVQ[ZYX 276

898 iaΣ×uΣaω≤γβDγfDω∕üDüΣü×ωμγβ≤×DπωaωüDγfDω∕üDZβuLUTUDTDπuμfa×üD·yDω∕üDj|Q~˛–D×ΣuπωüμDαγßüΣRD1989PDVT]PDU[[QU]] 16

897 gßπγμεω≤γβDγfDtVPDiuDaβßDtuDγβDlüLUUUMDπuμfa×üDαγßüΣD×aΣ×uΣaω≤γβD·yDj|Q~˛–Dαüω∕γßRD1989PDVVWPDUTUQUU] 9

896 kΣü×ωμγβQßüβπ≤ωyDß≤πωμ≤·uω≤γβD≤βD×μyπωaΣπDγfDqV“siΣZ–DLsDcDxüPDuπPDvωMDaβßDqV“vωiΣX–DaωDUVTDqRD1990PD
XZPDUZZQU[X 27

(1990-1987)
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895 oβωüβπ≤ωyDaβaΣyπ≤πDγfDlDq˛–DπaωüΣΣ≤ωüDπεü×ωμaDγfDtalDaβßDqlRD1990PDX^PDUYQU] 2

894 j|Q~˛–DiaΣ×uΣaω≤γβDγβDμüπγβaβ×üπD≤βD~QμayDa·πγμεω≤γβDπεü×ωμaDγfDylZRD1990PDUXWPDVVUQVVZ 31

893 sγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβDγfDz≤q˛†YDüβüμ−yRD1990PD^PD[^TQ[^V 8

892 i∕üα≤×aΣDhγβß≤β−Dyωuß≤üπDγfDyγΣuω≤γβπD·yDn≤−∕DxüπγΣuω≤γβD~QμayDlΣuγμüπ×üβ×üDyεü×ωμγπ×γεyRD1990PD
WXPDUVWQUWT

891 tüaμQω∕μüπ∕γΣßDε∕γωγ≤γβ≤zaω≤γβDγfDβ≤×küΣD×Σuπωüμπ_Doγβ≤zaω≤γβDεγωüβω≤aΣπDfγμDt≤WDωγDt≤^TRD1990PD^WPD^XQUTX 139

890 oβωüμaωγα≤×D×γβωμ≤·uω≤γβπDωγDαγΣü×uΣaμDxQμayDüα≤ππ≤γβDμaωüπRD1990PDXUPD]UU]Q]UVU 20

889 j|Q~˛–DiaΣ×uΣaω≤γβπDγfDkΣü×ωμγβ≤×DyωaωüπDaβßDi∕üα≤×aΣDhγβßπD≤βDiuuVQrayüμüßDyuεüμ×γβßu×ω≤β−D
ux≤ßüπRD1990PDU]XPDV[^QV]W

888 sa−βüω≤×D×≤μ×uΣaμDß≤×∕μγ≤παD≤βDω∕üD×∕aμ−üQωμaβπfüμQωγQπγΣvüβωDüx×≤ωüßDπωaωüπDγfD≤γß≤ßüD≤γβD≤βD
aηuüγuπDπγΣuω≤γβRD1990PD[TPD]^UQ^TV 2

887 sγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβDγfDy≤q˛–D×∕üα≤×aΣDπ∕≤fωDßuüDωγD×γγμß≤βaω≤γβD≤βDπ≤Σ≤×aωüπDaβßD
π≤Σ≤×γQε∕γπε∕aωüπRD1990PDXYPD[UUQ[U[ 13

886 kΣü×ωμγβ≤×Dπωμu×ωuμüπDaβßDßâ��ßDπεü×ωμaDγfDvaβaß≤uαLo|MDaβßD|uVOD×γαεΣüxüπ_Dß≤π×μüωüDvaμ≤aω≤γβaΣD
~˛–D×aΣ×uΣaω≤γβπRD1991PDUXZ[QUX[[ 18

885 iaΣ×uΣaω≤γβDγfDüΣü×ωμγβ≤×Dπωμu×ωuμüDaβßDε∕γωγa·πγμεω≤γβDπεü×ωμaDγfDαγβγπ≤ΣaβüDαγΣü×uΣüπDy≤nXPD
y≤lXPDaβßDy≤iΣXRD1991PD^XPDZ[XTQZ[YT 48

884 kΣü×ωμγβ≤×DyωaωüπDγfDω∕üDiaω∕γßüπDγfDz≤ωaβ≤uαQ·aπüßDgΣΣγyπD≤βDgηuüγuπDiγμμγπ≤γβRD1991PDWVPDVZXQV[U 16

883 j|Q~˛–D×aΣ×uΣaω≤γβDγβD~vyDfγμDylZDvaΣüβ×üDΣüvüΣπRD1991PDYWPDVZYQV[T 5

882 l≤μπωQεμ≤β×≤εΣüπDω∕üγμyDγfDπ×aββ≤β−DωuββüΣ≤β−Dα≤×μγπ×γεyRD1991PDUWPDVZ[QWTX 106

881 kΣü×ωμγβ≤×DaβßDπε≤βDπωaωüDγfD∕≤−∕QvaΣüβωD≤μγβDγx≤ßüπDπωuß≤üßD·yDaDj|Q~˛–D×ΣuπωüμDαüω∕γßRD1991PD^WPDYYZQYZZ 30

880 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDjtgD·yDj|Q~DaΣε∕aD×ΣuπωüμD×aΣ×uΣaω≤γβπRDoRDßLmmMRßLiiMPDßLimMVPDßLmiMVDgDaβßD
hD×γβfγμαaω≤γβπRD1991PDUYUPDXWWQZZ 10

879 kxafπDπωuß≤üπDγβDy≤uVQaωωa×∕üßDt·Qγx≤ßüD×aωaΣyπωπDaβßD×aωaΣyπ≤πRD1991PDUYPDU]WQU^[ 3

878 z∕üγμüω≤×aΣDxQμayDa·πγμεω≤γβDπεü×ωμaDγfDylZDaβßDnVyRD1991PD^YPDWUZ[QWU[X 58
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877 taβγαüωüμQπ≤züßDπωμu×ωuμüπDaβßDω∕üDωμaβπ≤ω≤γβDfμγαDω∕üDαγΣü×uΣaμDωγDω∕üDπγΣ≤ßDπωaωüRD1992PDXZPDUTWZZQUTW[Y 54

876 i∕aμ−üQωμaβπfüμDαü×∕aβ≤παDfγμDω∕üDLαγβγΣayüμD−μaε∕≤ωüMDSt≤LUUUMDπyπωüαRD1992PDXYPDUUWY]QUUWZU 43

875 kΣü×ωμγβ≤×Dπωμu×ωuμüD·ü∕≤βßDω∕üDαü×∕aβ≤×aΣDεμγεüμω≤üπDγfD˛†Qπ≤aΣγβπRD1992PDXTPDU^^YQVTTU 49

874 gεεΣ≤×aω≤γβDγfDω∕üDj|Q~˛–D×ΣuπωüμDαüω∕γßDωγD×aΣ×uΣaω≤γβπDγfDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDπ≤Σ≤×aωüDaβßD
ε∕γπε∕aωüD−ΣaππüπRD1992PDUYTPDWU]QWVU 17

873 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDßTD×γαεΣüxüπD·yDω∕üDj|Q~˛–Dαüω∕γßRD1993PDVUYPD^WQ^Z 1

872 nVQjVDüx×∕aβ−üDμüa×ω≤γβD≤βßu×üßD·yD≤βωüμa×ω≤γβDγfDt·DαγβγαüμπDw≤ω∕Dω∕üDy≤uVDπuμfa×üDaβßDω∕üD
γμ≤−≤βπDγfD×aωaΣyω≤×Da×ω≤v≤ωyDπωuß≤üßD·yDω∕üDj|Q~˛–D×ΣuπωüμD×aΣ×uΣaω≤γβRD1993PD[]PDWV[QWW[ 1

871 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDμuω≤ΣüDLz≤uVMRD1993PDYXPD^T[Q^UV 28

870 kΣü×ωμγβ≤×Dπωμu×ωuμüD×aΣ×uΣaω≤γβπDfγμDωwγQß≤αüβπ≤γβaΣDωμaβπ≤ω≤γβDαüωaΣDγx≤ßüπRD1993PDVT[PDUU^QUVZ 11

869 sγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβπDγfDεγππ≤·ΣüDε≤ββ≤β−D×üβωüμπDfγμDαa−βüω≤×DfΣuxD≤βD×γεεüμDγx≤ßüD
πuεüμ×γβßu×ωγμπRD1993PDVUVPDXT[QXUV 7

868 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDjtgDß≤αüμDuβ≤ωπPDßLggMD´•DßLzzMPDßLzgMVPDaβßDßLgzMVPD≤βDgDaβßDhD×γβfγμαaω≤γβπD
·yDj|Q~˛–D×ΣuπωüμD×aΣ×uΣaω≤γβπRD1993PDX[PDY^Q]X 4

867 iaΣ×uΣaω≤γβDγfDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDπεDkΣüαüβωπD≤βD˛†Qy≤WtXDw≤ω∕DiγμμüΣaω≤γβDωγDyγΣu·≤Σ≤ωyDaβßD
yγΣuω≤γβDkffü×ωπRD1993PD[ZPDV]WWQV]W] 21

866 oβωüβπ≤ωyDaβaΣyπ≤πDγfDyDqˆ�Düα≤ππ≤γβDπεü×ωμaDγfDtaVyuWD·yDω∕üDuπüDγfDj|Q~˛–DsuDαüω∕γßRD1993PD[YPDVTQVW 7

865 xüΣaω≤v≤πω≤×Düffü×ωπDγβDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDaβßD×∕üα≤×aΣD·γβß≤β−DγfD{lZRD1993PD^^PDZ]UTQZ]U[ 43

864 iaΣ×uΣaω≤γβDγfDω∕üDαa−βüω≤×DαγαüβωDγfDlüUZtVRD1993PDYPD^W^WQ^XTT 3

863 z∕üDa·πγμεω≤γβDπεü×ωμaDγfDπαaΣΣDβ≤×küΣD×ΣuπωüμπDv≤aDε∕γωγß≤ππγ×≤aω≤γβ_Dt≤βgμαQdt≤βOαgμRD1993PD^^PDVW[[QVW]V 22

862 kΣü×ωμγβ≤×DyωaωüπDγfDy≤uVQsxuyLsxuycvVuYPDz≤uVPDZμuVMDmΣaππüπRD1993PDUTUPDUWWTQUWWX 7

861 kΣü×ωμγβ≤×DyωaωüDaβßDiγvaΣüβ×yD≤βDtaiΣQzyεüDgΣkaΣ≤DnaΣ≤ßüDiμyπωaΣπRDJournaliofitheiPhysicaliSocietyiofi
JapanPD1993PDZVPDW^ZYQW^[W 1.5 11

860 tγωüDγβDω∕üDiγβωμ≤·uω≤γβDγfDxüΣaω≤v≤ωyDωγDiuVhγβß≤β−RDJournaliofitheiPhysicaliSocietyiofiJapanPD1994
PDZWPDW^^VQW^^Y 1.5 3

(1994-1992)
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859 iaΣ×uΣaω≤γβDγfDhaβßDyωμu×ωuμüπDfγμDvüμγvπk≤ωüQzyεüDiμyπωaΣπD{π≤β−Dj≤π×μüωüD|aμ≤aω≤γβaΣ~˛–süω∕γßRD
1994PDWWPDW^ZYQW^[T 4

858 kΣü×ωμγβ≤×Dyωμu×ωuμüDiaΣ×uΣaω≤γβaΣDyωuß≤üπDγβDiγμμγπ≤γβDγfDyωa≤βΣüππDyωüüΣD≤βDr≤ηu≤ßDsüωaΣRD1994PDWWPDVZUWQVZU] 3

857 i∕aμ−üDüx×∕aβ−üD≤βDΣγwQüβüμ−yDεμγωγβQπuμfa×üDπ×aωωüμ≤β−Dπωuß≤üßD·yDß≤π×μüωüDvaμ≤aω≤γβaΣD~DaΣε∕aD
×ΣuπωüμD×aΣ×uΣaω≤γβπRD1994PDYTPDU]X]^QU]X^Z 17

856 iaΣ×uΣaω≤γβDγfDω∕üDΣγwQπε≤βDaβßD∕≤−∕Qπε≤βDπωaωüπDγfDo∕DiγUWRD1994PDYTPDUTWWYQUTWW] 17

855 yuμfa×üDε∕aπüDωμaβπ≤ω≤γβDaβßD≤βωüμfa×üD≤βωüμa×ω≤γβD≤βDω∕üDaΣε∕aDQyβSoβy·{UUU}DπyπωüαRD1994PDYTPD[YZ[Q[Y[V 55

854 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDjtgDß≤αüμDuβ≤ωπPDßLgmMD´•DßPDLizMPDßLzmMD´•DßLigMPD´•DßLmzMPDaβßDßLmgMPD≤βDgDaβßDhD
×γβfγμαaω≤γβπD·yDj|â��~˛–D×ΣuπωüμD×aΣ×uΣaω≤γβπRD1994PDX^PD]X^Q][Y 6

853 rγ×aΣDüΣü×ωμγβ≤×Dπωμu×ωuμüπD≤βDε∕γπε∕γμuπDγxyaβ≤γβπRD1994PDVVPDXYQYT 7

852 gωγα≤×Qβuα·üμDßüεüβßüβ×üDγfDμüΣaω≤v≤πω≤×Düffü×ωπDγβD×∕üα≤×aΣD·γβß≤β−Duπ≤β−Dω∕üDβγβQμüΣaω≤v≤πω≤×D
aβßDμüΣaω≤v≤πω≤×Dß≤π×μüωüQvaμ≤aω≤γβaΣD~˛–Dαüω∕γßπRD1994PDVU[PDZUQZX 14

851 kΣü×ωμγβ≤×DπωaωüπD≤βDω∕üDεμüπüβ×üDγfDω∕üD≤ββüμQπ∕üΣΣD∕γΣüDπωuß≤üßD·yDω∕üDαüω∕γßDγfDj|Q~˛–RD1994PD][PDVW[QVXT 2

850 |aΣüβ×üQ·aβßDπεü×ωμaDγfDaΣε∕aDQzüuVRD1994PDYTPD[^]UQ[^]W 15

849 kΣü×ωμγβ≤×DπωaωüπDγfDαγß≤f≤üμD≤γβπD≤βDπ≤Σ≤×aωüD−ΣaππüπRD1994PDU[[PDV]ZQV^V 10

848 i∕üα≤×aΣDüffü×ωπDγβDω∕üD≤βωüβπ≤ωyDγfDz≤Dq˛•Lμaß≤aω≤vüDau−üμDπaωüΣΣ≤ωüMD~QμayDfΣuγμüπ×üβ×üDπεü×ωμaRD1994
PDUU^PDZTUQZTW 38

847
kπω≤αaω≤γβDγfDj≤ππγΣvüßDyωμu×ωuμüπDγfDsγβγQDaβßDj≤βu×ΣüaμDi∕μγαaωüDyεü×≤üπD≤βDyγΣuω≤γβD{π≤β−D
{|Qv≤πDg·πγμεω≤γβDyεü×ωμaDaβßDsγΣü×uΣaμDuμ·≤ωaΣDiaΣ×uΣaω≤γβDj|Q~˛–RDBulletiniofitheiChemicaliSocietyi
ofiJapanPD1994PDZ[PDUTXUQUTX[

5.1 8

846 iγμμüΣaω≤γβD·üωwüüβD|≤π×γπ≤ωyDaβßDhγβßDuμßüμDiaΣ×uΣaωüßDfμγαDω∕üDsγΣü×uΣaμDuμ·≤ωaΣDz∕üγμyDfγμD
sγΣωüβDy≤uVRD1995PDWZPDXXQX[ 2

845 z∕üDoββüμQy∕üΣΣDnγΣüDγfDgΣkaΣ≤DsüωaΣπDyωuß≤üßD·yDω∕üDj|Q~˛–süω∕γßRDJournaliofitheiPhysicaliSocietyiofi
JapanPD1995PDZXPDVZZ^QVZ[Z 1.5 2

844 |aμ≤aω≤γβDγfDω∕üDyωμu×ωuμaΣD{β≤ωD≤βDzüΣΣuμ≤ωüDmΣaππüπRD1995PDXT[PDU^[

843 kΣü×ωμγβ≤×DyωaωüπDγfDgΣkaΣ≤DsüωaΣπDyωuß≤üßD·yDω∕üDj|Q~˛–iΣuπωüμDsüω∕γßRDJournaliofitheiPhysicali
SocietyiofiJapanPD1995PDZXPDVZ[[QVZ]W 1.5 1

842
yyβω∕üπüπDaβßDi∕aμa×ωüμ≤zaω≤γβDγfDiu·aβüQzyεüDiΣuπωüμπDw≤ω∕DsγΣy·ßüβuαâ��oμγβâ��yuΣfuμDLsγWlüyXMD
γμDsγΣy·ßüβuαâ��t≤×küΣâ��yuΣfuμDLsγWt≤yXMDiγμüπRD~QxayDyωμu×ωuμüπDγfD
“sγWlüyXLnVuMUT–LinWiZnXyuWMX´•[nVuDaβßD“sγWlüyXLnVuMLtnWM^–iΣXPDaβßDj≤π×μüωüD|aμ≤aω≤γβaΣD
Lj|MQ~˛–iaΣ×uΣaω≤γβDγfDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüπDγfD“sγWlüyXLnVuMUT–XOPD
“sγWlüyXLnVuMLtnWM^–XOPDaβßD“sγWt≤yXLnVuMUT–XORDBulletiniofitheiChemicaliSocietyiofiJapanPD
1995PDZ]PDV[Z^QV[]V

5.1 40
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841 j≤π×μüωüD|aμ≤aω≤γβaΣDLj|MQ~˛–DiaΣ×uΣaω≤γβπDγfDoβ×γαεΣüωüDiu·aβüQzyεüDsγΣy·ßüβuαDiΣuπωüμπD
“sγW~XLnVuM^–XODL~cDuPyMURD1995PDZPDYTWQYVU 7

840 yωμu×ωuμaΣDaβßD×∕üα≤×aΣDüffü×ωπDγβDω∕üDy≤q˛†D~QμayDüα≤ππ≤γβDπεü×ωμaDfγμDπ≤Σ≤×aωüπDaβßD
π≤Σ≤×γQε∕γπε∕aωüπRD1995PDWTPDUTWWQUTWZ 5

839 xüaΣ≤πω≤×D×ΣuπωüμDaεεμγa×∕DfγμD≤βωüμεμüω≤β−Dω∕üDvaΣüβ×üD·aβßDπωμu×ωuμüDγfDε∕γπε∕γμuπDγxyaβ≤γβπRD
1995PDVWPDX[[QX]W 6

838 xüΣaω≤γβD·üωwüüβD~QμayDa·πγμεω≤γβDβüaμQüß−üDπεü×ωμaDaβßD≤βωüμaωγα≤×Dß≤πωaβ×üπRD1995PDVTTPDX^QZV 23

837 jüωü×ω≤γβDγfDßaβ−Σ≤β−D·γβßπD≤βDω∕üDαü×∕aβ≤×aΣΣyDα≤ΣΣüßD∕QhtDβaβγ×μyπωaΣπD·yDμüπγβaβ×üD~QμayD
π×aωωüμ≤β−Da·γvüDω∕μüπ∕γΣßRD1995PDVT]QVT^PDVYUQVYV 6

836 iaΣ×uΣaω≤γβDγfDüΣü×ωμγβDüβüμ−yQΣγππDβüaμDüß−üDπωμu×ωuμüπDuπ≤β−DaDαγßüΣD×ΣuπωüμDγfDs−uRD1995PD^WPDYWWQYWZ 22

835 i∕aμ−üDüx×∕aβ−üD≤βDΣγwQüβüμ−yDjODπ×aωωüμ≤β−DfμγαDuQPDiuQPDaβßDiπiΣQaßπγμ·üßDvωLUUUMDπuμfa×üπRD
1995PDUTTPDW]^QW^Y 2

834 oβ∕γαγ−üβüγuπD×∕aμ−üDωμaβπfüμD≤βDaβD≤β×γααüβπuμaωüDπyπωüαRD1995PDYUPDYXWWQYXWZ 6

833 tüaμQüß−üDxQμayQa·πγμεω≤γβDf≤βüDπωμu×ωuμüDγfD×μyπωaΣΣ≤βüDπ≤Σ≤×γβDß≤γx≤ßüπRD1995PDYVPDUU[WWQUU[W^ 53

832 hγβß≤β−DβaωuμüD≤βDωüΣΣuμ≤ωüD−ΣaππüπRD1995PDYUPDUX^U^QUX^VV 16

831 iaΣ×uΣaω≤γβDγfDg·πγμεω≤γβDyεü×ωμaDγfDH·fDYha {V}iu {W}u {[Q{β≤βα·≤DßüΣωa}}HD·yDsüaβπDγfDH·fD~{α·≤D
aΣε∕a}HDsüω∕γßRD1995PDWXPDr[WXQr[W[ 1

830 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDWßDωμaβπ≤ω≤γβDüΣüαüβωπD≤βD˛†Qy≤WtXRD1995PD[VPDXY^QX[W 6

829 rγwQüβüμ−yDnOPDnüOPDtOPDuOPDaβßDtüODπ×aωωüμ≤β−DfμγαDαüωaΣDaβßD≤γβ≤×Q×γαεγuβßDπuμfa×üπ_D
tüuωμaΣ≤zaω≤γβDaβßDüΣü×ωμγβ≤×Düx×≤ωaω≤γβRD1995PDYUPDXXZWQXX[X 48

828 iγμμüΣaω≤γβD·üωwüüβDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDaβßD∕yßμγ−üβDa·πγμεω≤γβD×∕aμa×ωüμ≤πω≤×πD≤βDμaμüDüaμω∕D
≤βωüμαüωaΣΣ≤×D×γαεγuβßD∕yßμ≤ßüπRD1995PDVVUPDVTTQVTZ 23

827 tüuωμaΣ≤zaω≤γβDaβßDβü−aω≤vüQ≤γβDfγμαaω≤γβD·yD≤αεa×ωDγfDΣγwQüβüμ−yDnODγβD≤γβ≤×D×γαεγuβßDπuμfa×üπRD
1995PDWVXPDrWX^QrWYX 44

826 kΣü×ωμγβDεμγαγω≤γβD≤βDΣγwQüβüμ−yDμaμüQ−aπD≤γβDπ×aωωüμ≤β−DfμγαDπγΣ≤ßDπuμfa×üπRD1995PDWXWPDUTXQUUX 6

825 kΣü×ωμγβ≤×DπωaωüπDγfDωμaβπ≤ω≤γβDαüωaΣD≤γβπD≤βDπ≤Σ≤×aωüD−ΣaππüπRD1995PDU^VQU^WPDWUZQWVT 13

824 haβßDüffü×ωDγβD≤βüΣaπω≤×DμaμüD−aπD×γΣΣ≤π≤γβπDw≤ω∕DπγΣ≤ßDπuμfa×üπRD1995PD[YPDWYYVQWYYY 32

(1995-1995)
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823 |aΣüβ×üQ·aβßDπεü×ωμaDγfD∕yßμγ−üβaωüßDß≤aαγβßDLUUUMDπuμfa×üRD1995PDXPDYVTQYVW 7

822 yyβω∕üπ≤πDaβßDyωμu×ωuμüDγfDxafωQzyεüDsγΣy·ßüβuαDi∕aΣ×γ−üβ≤ßüDiΣuπωüμπRD1996PDVXTQVYT 1

821 rγwQüβüμ−yDnüDaβßDtüDπ×aωωüμ≤β−DfμγαDgΣLUUUM_Dμü≤γβ≤zaω≤γβDvüμπuπDauωγ≤γβ≤zaω≤γβRD1996PDWZWPDUW^QUXX 32

820 tüuωμaΣ≤zaω≤γβDγfDaDεμγωγβDaωDaßπγμ·aωüQ×γvüμüßDαüωaΣDπuμfa×üπRD1996PDWZWPDUYTQUYY 19

819 sγΣü×uΣaμDaßπγμεω≤γβDγfDγxy−üβDγβDωμaβπ≤ω≤γβQαüωaΣD×aμ·≤ßüRD1996PDWY[QWY]PDZXYQZYT 13

818 i∕üα≤×aΣD·γβß≤β−DγfDωμaβπ≤ω≤γβDαüωaΣDß≤π≤Σ≤×≤ßüπRD1996PDXPDyUUWQyUU] 15

817 kΣü×ωμγβ≤×DπωaωüπDγfD·≤βaμyDωüΣΣuμ≤ωüD−ΣaππüπRD1996PDU^ZPDVTXQVT^ 17

816 z∕üγμüω≤×aΣDπωußyDγfDω∕üDvaΣüβ×üDε∕γωγüΣü×ωμγβDπεü×ωμuαDfγμDβ≤ωμ≤ßüDf≤ΣαπDγβDy≤LUUUMDπuμfa×üRD1996PD
WY[QWY]PDWZZQW[T 1

815 yγΣvaω≤γβDγfDiγεεüμLooMDoγβπD≤βDr≤ηu≤ßDgααγβ≤aRD1996PDWYPDYZXVQYZXY 45

814 iaΣ×uΣaω≤γβDγfD×γμüQ∕γΣüDüx×≤ωγβ≤×DfüaωuμüπDγβDgΣDrVWQüß−üDxQμayQa·πγμεω≤γβDπεü×ωμaDγfDaΣε∕aD
QgΣVuWRD1996PDYXPDXZTXQXZT] 74

813 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfD×γ·aΣωD×ΣuπωüμD×aω≤γβπ_Dv∕γωγß≤ππγ×≤aω≤γβDπεü×ωμγπ×γεyDγfDiγOβgμDLβcWâ��YMD≤βD
ω∕üDv≤π≤·ΣüDωγDβüaμQ≤βfμaμüßDμaβ−üRD1996PDUTXPDY[[TQY[[Y 29

812 kΣü×ωμγβ≤×DyωaωüπDγfDlQiüβωüμπD≤βDgΣkaΣ≤DnaΣ≤ßüDiμyπωaΣπRDJournaliofitheiPhysicaliSocietyiofiJapanPD1996
PDZYPDVYZXQVY[T 1.5 1

811
yyβω∕üπüπPDyωμu×ωuμüπPDaβßDsγΣü×uΣaμQuμ·≤ωaΣDiaΣ×uΣaω≤γβπDγfDi∕μγα≤uαDi∕üvμüΣQzyεüDiΣuπωüμD
iγαεΣüxüπD“iμZk]LvxWMZ–DLkDcDyPDvxWcDvkωWPDvsüWaDkDcDyüPDvxWcDvkωWPDvsüWPDvsüVv∕MRDBulletiniofi
theiChemicaliSocietyiofiJapanPD1996PDZ^PDZV[QZWZ

5.1 19

810
kπω≤αaω≤γβDγfDω∕üDj≤ππγΣvüßDyωμu×ωuμüπDaβßDiγβßüβπaω≤γβDxüa×ω≤v≤ω≤üπDγfDsγβγβu×ΣüaμD
sγΣy·ßüβuαL|oMDyεü×≤üπD≤βDyγΣuω≤γβD{π≤β−Dω∕üD{|Qv≤πDg·πγμεω≤γβDyεü×ωμaDaβßDsγΣü×uΣaμDuμ·≤ωaΣD
iaΣ×uΣaω≤γβDj|Q~˛–RDBulletiniofitheiChemicaliSocietyiofiJapanPD1996PDZ^PDZU^QZVY

5.1 19

809 xüΣaω≤v≤πω≤×Di∕aβ−üD≤βDhγβßDuvüμΣaεDvγεuΣaω≤γβDfγμDω∕üDyωußyDγfDxüΣaω≤v≤πω≤×Dkffü×ωπDγβDhγβßDrüβ−ω∕D
γfDj≤aωγα≤×DsγΣü×uΣüπRDJournaliofitheiPhysicaliSocietyiofiJapanPD1996PDZYPDVXY^QVXZV 1.5 3

808 kπω≤αaω≤γβDγfDlDq˛–DqUrUDπaωüΣΣ≤ωüD≤βωüβπ≤ωyD·aπüßDγβDω∕üDsuDπ×∕üαüRD1996PDUT^QUUTPDWUQW] 8

807 kΣü×ωμ≤×DπωaωüπDγfDπε≤βüΣDr≤xsβVuXDaπDaD×aω∕γßüDγfDω∕üDμü×∕aμ−üa·ΣüD·aωωüμyRD1996PDXUPDVX^QVYZ 69

806
yyβω∕üπüπDaβßDπωμu×ωuμüπDγfDzüωμaβu×ΣüaμDiΣuπωüμD×γαεΣüxüπDγfDαγΣy·ßüβuαD“sγXL˛…WQyMVL˛…VQyMXD~D
VQLvsüWMZ–DL~DcDynPDiΣPDhμPDoPDyitMDaβßD“sγXL˛…WQyMVQL˛…VQyMXDLßω×MVLvsüWMX–DLßω×DcD
ß≤üω∕yΣß≤ω∕≤γ×aμ·aαaωüMRD1996PD[PDXT[QXVU

11
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805 gβDkπω≤αaωüDγfDω∕üDgπyααüωμyDγfDg−DWß~vyDr≤βüπRDJournaliofitheiPhysicaliSocietyiofiJapanPD1996PDZYPDV^UTQV^UZ1.5

804 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDgΣWt≤DaβßDgΣt≤WDaΣΣγyπRD1996PDYXPD]YTUQ]YTY 16

803 kffü×ωπDγfD≤βωüμπω≤ω≤aΣD≤αεuμ≤ω≤üπDγβDω∕üD−μa≤βQ·γuβßaμyDπωμüβ−ω∕DγfDαγΣy·ßüβuαRD1996PD[XPDXZYQX[Z 2

802 mμγuεDZDsüωaΣDi∕aΣ×γ−üβ≤ßüDiΣuπωüμDiγαεΣüxüπDaβßDω∕ü≤μDxüΣaω≤γβπ∕≤επDωγDyγΣ≤ßQyωaωüDiΣuπωüμD
iγαεγuβßπRD1996PDXYQ^U 48

801 kΣü×ωμγβ≤×DyωaωüπDaβßDi∕üα≤×aΣDhγβß≤β−πDγfDaβDoβωüμπω≤ω≤aΣDiaω≤γβD≤βDoγβ≤×Diγαεγuβßπg−iΣDaβßDtaiΣRD
JournaliofitheiPhysicaliSocietyiofiJapanPD1996PDZYPDWY]VQWY^T 1.5 22

800 uμ≤−≤βDγfDlaω≤−uüD≤βDlüμμγüΣü×ωμ≤×Dvüμγvπk≤ωüDux≤ßüπRD1996PDWYPDV[U^QV[VY 39

799 yuμfa×ωaβωQoβßu×üßDhγβßDyωμüβ−ω∕üβ≤β−D≤βDgπQmμγwβDl≤ΣαDyuμfa×üπRD1996PDWYPDrXXUQrXXW 3

798 l≤μπωQεμ≤β×≤εΣüπDαγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβDγfDüΣü×ωμγβDüβüμ−yQΣγππDβüaμQüß−üDπωμu×ωuμüπDγfD
QηuaμωzRD1996PDV^PDU[VYQU[V^ 24

797 xaß≤aω≤vüDgu−üμDπεü×ωμaDγfDπüvüμaΣDqDaβßDiaD×γαεγuβßπRD1996PD]PDW[QXZ 8

796 gΣΣγy≤β−Düffü×ωπDγβDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfD×∕μγα≤uαRD1996PD]PDWZU^QWZWX 8

795 mμγwω∕Dsü×∕aβ≤παDγfDhaz≤uH {·fW}HDz∕≤βDl≤ΣαD·yDz∕üγμüω≤×aΣDiaΣ×uΣaω≤γβDγfDkΣü×ωμγβ≤×Dyωμu×ωuμüRD
1996PDWYPDrUZUXQrUZU[ 5

794 kffü×ωDγfDraQjγε≤β−DγβDlaω≤−uüD≤βDlüμμγüΣü×ωμ≤×Dvüμγvπk≤ωüDux≤ßüπRD1996PDWYPDWX]]QWX^U 16

793 j|Q~˛–iaΣ×uΣaω≤γβπDγfDi∕aμ−üDkx×∕aβ−üD·üωwüüβjOaβßDz≤iPz≤ixuLUQxMPDaβßDyμuDyuμfa×üπDßuμ≤β−D
rγwDkβüμ−yjOy×aωωüμ≤β−RD1997PDWZPDWZ]UQWZ][ 9

792 z∕üDkΣü×ωμγβ≤×DyωaωüπDγfDt≤×küΣD≤γβπD≤βDj≤aαγβßDiaΣ×uΣaωüßD·yDaDj≤π×μüωüQ|aμ≤aω≤γβaΣ~˛–Dsüω∕γßRD
1997PDWZPDUUVZQUUWU 3

791 kffü×ωDγfDt·Djγε≤β−DγβDlaω≤−uüD≤βDrüaßDZ≤μ×γβaωüDz≤ωaβaωüRD1997PDWZPDVVZQVV[ 13

790 zμaβπ≤ω≤γβDε∕üβγαüβγβD≤βDz≤VuWDuπ≤β−Dω∕üDß≤π×μüωüDvaμ≤aω≤γβaΣD~˛–D×ΣuπωüμDαüω∕γßDaβßDεüμ≤γß≤×Dπ∕üΣΣD
αγßüΣRD1997PDYZPDUV^WUQUV^W] 30

789 kΣü×ωμγβ≤×Dπωμu×ωuμüπD≤βD|uVπuπ≤β−Dω∕üDεüμ≤γß≤×DεγΣaμ≤za·ΣüDεγ≤βωQ≤γβDπ∕üΣΣDαγßüΣDaβßDj|Q~˛–D
αüω∕γßRD1997PDYYPDVUY[QVUZW 13

788 kffü×ωDγfDπγΣuωüDaωγαπDγβDω∕üD×∕üα≤×aΣD·γβß≤β−DγfDlüWiDL×üαüβω≤ωüMRD1997PD[YPDVW[QVX] 25

(1997-1996)
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787 πQi∕aμa×ωüμDγfDs~XLsciPDy≤PDmüPD~clPDiΣPDhμPDoMDsγΣü×uΣüπRDJournaliofitheiPhysicaliSocietyiofiJapanPD
1997PDZZPDUZYZQUZY^ 1.5 6

786 j|Q~˛–iaΣ×uΣaω≤γβDaβßD{Σωμav≤γΣüωDv∕γωγüΣü×ωμγβDyεü×ωμaDγfDmγΣßDzμ≤×∕Σγμ≤ßüQmμaε∕≤ωüDoβωüμ×aΣaω≤γβD
iγαεγuβßDLguiΣWQmoiMRDJournaliofitheiPhysicaliSocietyiofiJapanPD1997PDZZPDWXVXQWXWW 1.5 7

785 gDluΣΣQvγωüβω≤aΣDrγ×aΣQuμ·≤ωaΣDgεεμγa×∕DωγDω∕üDjüβπ≤ωyQluβ×ω≤γβaΣDiaΣ×uΣaω≤γβπDγfDyγΣ≤ßπRDJournaliofi
theiPhysicaliSocietyiofiJapanPD1997PDZZPDW]]UQW]]Z 1.5 29

784 sγΣü×uΣaμDiΣuπωüμDgεεμγa×∕DωγDkΣü×ωμγβ≤×DyωaωüDaβßDi∕üα≤×aΣDhγβß≤β−D≤βDsüωaΣΣ≤×Dsaωüμ≤aΣπRD1997PD
W]PDX]YQYTV 11

783 j|Q~˛–DyωußyDγfDkΣü×ωμγβ≤×Dyεü×ωμaDfγμDsγyXVQDaβßD“LtiMiuyVsγyV–VQDgβ≤γβπRD1997PDUTUPDY]U]QY]VW 3

782 yωμu×ωuμüDaβßDhγβßDtaωuμüDγfDω∕üD{lLYMDsγβγαüμRD1997PDWZPDU^WXQU^W] 33

781 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfD≤βß≤uαDγx≤ßüDuπ≤β−D×ΣuπωüμD×aΣ×uΣaω≤γβπRD1997PDYZPDWYWZQWYW^ 64

780 xüΣaω≤v≤πω≤×Dkffü×ωπDγβDiγvaΣüβωDhγβß≤β−_DxγΣüDγfDoβß≤v≤ßuaΣD|aΣüβ×üDgωγα≤×Duμ·≤ωaΣπRDJournaliofithei
PhysicaliSocietyiofiJapanPD1997PDZZPDVWV]QVWWZ 1.5 19

779 j≤π×μüωüQvaμ≤aω≤γβaΣDj≤μa×QyΣaωüμD×aΣ×uΣaω≤γβDγfDuμaβyΣL|oMDβ≤ωμaωüD×γαεΣüxüπRD1997PDVYYPDVXQWT 8

778 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDyαVlüU[~xL~ciDγμDtMD×aΣ×uΣaωüßD·yDj|Q~˛–Dαüω∕γßRD1997PDVY^PDU^UQU^Y 2

777 oβ≤ω≤aΣD−μγwω∕Dεμγ×üππüπDγfDg−DγβDεγΣaμDaβßDβγβQεγΣaμDπüα≤×γβßu×ωγμDπu·πωμaωüπRD1997PDW]TPDrXW[QrXXT 2

776 xüπγβaβωD~QμayDπ×aωωüμ≤β−DγfD·γμγβD×γαεγuβßπRD1997PDYVPDY^WQY^[ 1

775 haβßDüffü×ωDγβDμüπγβaβ×üDβüuωμaΣ≤zaω≤γβRD1997PDUVYPDVYZQVZU 12

774 gβaΣyπ≤πDγfDγεω≤×aΣDa·πγμεω≤γβDπεü×ωμaDγfDωμaβπ≤ω≤γβDαüωaΣD×ΣuπωüμD≤γβπD·yDω∕üDπε≤βQεγΣaμ≤züßDj|Q~˛–D
αüω∕γßRD1997PDXTPDUWQUZ 7

773 yωμu×ωuμaΣDπωa·≤Σ≤ωyDaβßD≤ωπDüΣü×ωμγβ≤×Dγμ≤−≤βDγfDω∕üDmagπLUUUMgQVDˆ�DVDπuμfa×üRD1997PDUVUQUVVPDVX^QVYV 10

772 kΣü×ωμγβ≤×Dyωμu×ωuμüπDaβßDi∕üα≤×aΣDhγβß≤β−DγfDz≤~VL~cyPDyüPDaβßDzüMRD1998PDW[PDX][]QX]]W 20

771 iaΣ×uΣaω≤γβDγfDgΣDaβßDy≤Dqr|Dgu−üμDüβüμ−≤üπDaβßD≤βωüβπ≤ω≤üπRD1998PD][PDU][QU^W 2

770 }γμkDfuβ×ω≤γβDγfDεγΣy×μyπωaΣΣ≤βüDg−PDguDaβßDgΣRD1998PD]]Q^UPDZXWQZX] 109
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769 yu××üππ≤vüD×∕aβ−üD≤βDwγμkDfuβ×ω≤γβDγfDgΣDüxεγπüßDωγDa≤μRD1998PD]]Q^UPD[Z[Q[[U 21

768 lγμαaω≤γβDαü×∕aβ≤παDγfDrat≤YD≤βDω∕üDμüßu×ω≤γβQß≤ffuπ≤γβDεμγ×üππRD1998PDV^PDWWUQWW] 7

767 i∕üα≤×aΣD·γβß≤β−DaωDω∕üDlüSz≤~DL~ciPDtDγμDuMD≤βωüμfa×üπRD1998PDXZPDUZW[QUZXY 48

766 oαεγμωaβ×üDγfDαüωaΣâ��αüωaΣD·γβß≤β−πDaωDω∕üD≤βωüμfa×üDγfDs−uDaβßDWßQωμaβπ≤ω≤γβDαüωaΣπRD1998PDXZPDZYUUQZYVT 17

765 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDa×ω≤βyΣDβ≤ωμaωüâ��ωμ≤üω∕yΣDε∕γπε∕aωüD×γαεΣüxüπDuπ≤β−Dω∕üDj|â��jyDαüω∕γßRD
1998PDV[UQV[WPDUV]QUWV 3

764 kΣü×ωμγβ≤×DπωaωüπDγfDg−D≤γβπD≤βDg−oQ·aπüßDπuεüμ≤γβ≤×D×γβßu×ω≤β−D−ΣaππüπRD1998PDVWVQVWXPDX^[QYTU 18

763 v∕yπ≤×πDγfDt≤×küΣDiΣuπωüμπRDVRDkΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDsa−βüω≤×Dvμγεüμω≤üπRD1998PDUTVPDU[X]QU[Y^ 105

762 xüπγβaβωDuμ·≤ωaΣDxüaμμaβ−üαüβωDjuμ≤β−DlDUπDoγβ≤zaω≤γβDγμDjü×ayDvμγ×üππRD1998PDW]^QXU^ 9

761 kΣü×ωμγβ≤×DyωaωüDiaΣ×uΣaω≤γβDγfDzμaβπ≤ω≤γβDsüωaΣDiΣuπωüμRD1998PDX^Q]U 6

760 yωuß≤üπDγfDω∕üD|aΣüβ×üDhaβßDγfDzüωμa∕üßμaΣDuxyaβ≤γβπRD1998PDVT[QVWV 1

759 gDyωußyDγfDiμâ��gΣDux≤ßüπDfγμDy≤β−ΣüQrayüμDnaΣfωγβüDv∕aπüQy∕≤fω≤β−DsaπkπDfγμDjüüεQ{Σωμav≤γΣüωDxü−≤γβD
v∕γωγΣ≤ω∕γ−μaε∕yRD1998PDW[PDXTT]QXTUW 12

758 gβaΣyπ≤πDγfDiγvaΣüβωDkffü×ωπDγβDω∕üDsuΣω≤εΣüωDyωμu×ωuμüDγfDxu·yDhaπüßDγβDl≤μπωQvμ≤β×≤εΣüπDiΣuπωüμD
iaΣ×uΣaω≤γβπRD1998PDW[PDXY^TQXY^X 13

757 j≤ffüμüβ×üD≤βDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDyμh≤VzaVu^aβßDyμh≤Vt·Vu^RD1998PDW[PDZTZQZT[ 22

756 i∕üα≤×aΣDhγβß≤β−πDaμγuβßDoβωüμ×aΣaωüßDr≤DgωγαπD≤βDr≤z≤~VL~cyPDyüPDaβßDzüMRD1998PDW[PDZXXTQZXXY 11

755 z∕üDkffü×ωDγfDh≤DoγβπDyu·πω≤ωuω≤β−DaωDω∕üDyμDy≤ωüD≤βDyμh≤VzaVu^RD1998PDW[PDVYYXQVYY] 31

754 kΣü×ωμγβ≤×Dsü×∕aβ≤παDγfDg−QiΣuπωüμDlγμαaω≤γβD≤βDg−hμDaβßDg−oRDJournaliofitheiPhysicaliSocietyiofi
JapanPD1998PDZ[PDVTV[QVTWZ 1.5 19

753 hγβßDyωμüβ−ω∕DaβßDz∕üμαaΣDyωa·≤Σ≤ωyDγfDzμaβπ≤ω≤γβDsüωaΣDt≤ωμ≤ßüπRD1998PDVYWQVZ] 4

752 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDv·z≤uW_DooRDvμγεüμω≤üπDγfDv·DoγβDj≤πεΣa×üαüβωRD1998PDW[PDZXZTQZXZX 8

(1998-1998)
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751 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDv·z≤uW_DoRDiγvaΣüβωDoβωüμa×ω≤γβD·üωwüüβDz≤DaβßDuDoγβπRD1998PDW[PDZXYUQZXY^ 25

750 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDvaβaß≤uαDωüωμaαüμD≤γβDπωuß≤üßD·yDγεω≤×aΣDa·πγμεω≤γβDπεü×ωμγπ×γεyRD1998PD
UT^PD^[W[Q^[XW 13

749 i∕üα≤×aΣD·γβß≤β−DγfDWßDωμaβπ≤ω≤γβQαüωaΣDß≤π≤Σ≤×≤ßüπRD1998PDY]PD^[XUQ^[XY 13

748 iΣuπωüμD×aΣ×uΣaω≤γβDγfDγxy−üβDqQüß−üDüΣü×ωμγβQüβüμ−yQΣγππDβüaμQüß−üDπωμu×ωuμüDγfDt≤uRD1998PDY]PD^Z^WQ^Z^Z 25

747 iΣuπωüμD×aΣ×uΣaω≤γβaΣDaεεμγa×∕DωγDωüΣΣuμ≤ωüD−ΣaππüπRD1998PDY]PDUXUVXQUXUVZ 16

746 gβ≤πγωμγεyDγfDηuaπ≤aωγα≤×Dgu−üμDüΣü×ωμγβπD≤βDfaπωDß≤ππγ×≤aω≤γβDγfDε∕γωγüx×≤ωüßDαγΣü×uΣüπRD1998PDWUPDX[^UQX[^ 1̂0

745 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDsüωaΣDiaμ·≤ßüπDz≤iDaβßD{i_Dy≤α≤Σaμ≤ωyDaβßDj≤ππ≤α≤Σaμ≤ωyRD1998PDV^PDUVWQUWZ 4

744 z∕üγμüω≤×aΣDiaΣ×uΣaω≤γβDγfDsγΣü×uΣaμDv∕γωγüΣü×ωμγβDyεü×ωμuαD·yDω∕üDl≤μπωQvμ≤β×≤εΣüπDj|Q~˛–D
sγΣü×uΣaμDuμ·≤ωaΣDsüω∕γßRD1998PDU[^QU^V 4

743 kΣü×ωμγβ≤×DyωaωüπDγfDoαεuμ≤ω≤üπDaβßDz∕ü≤μDkffü×ωDγβDsaωüμ≤aΣDvμγεüμω≤üπRD1998PDV^PDVZ^QV]W 1

742 ~QxayDkα≤ππ≤γβD≤βDsγΣü×uΣüπRD1998PDV^[QWV] 1

741 j|Q~˛–DiaΣ×uΣaω≤γβDγfD~QxayDkα≤ππ≤γβDyεü×ωμaRD1998PDWV^QWYY 2

740 ~QxayDg·πγμεω≤γβDtüaμDkß−üDyωμu×ωuμüDyωußyDaβßDj|Q~˛–DiaΣ×uΣaω≤γβπDγβDyγαüDyηuaμüQεΣaβaμD
iγεεüμLooMDiγαεΣüxüπDw≤ω∕Dsa×μγ×y×Σ≤×Dr≤−aβßπRD1998PDWY[QW[U 3

739 gβaΣyπ≤πDγfDiγμüQnγΣüDkffü×ωD≤βDiaω≤γβDrVPWQkß−üDγfDs−uPD˛–QgΣVuWDaβßDy≤uVDhaπüßDγβDj|Q~˛–DiΣuπωüμD
iaΣ×uΣaω≤γβπRD1998PDXXUQXZZ 4

738 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDi∕üα≤×aΣDhγβß≤β−DγfDz≤yVD·yDiΣuπωüμDiaΣ×uΣaω≤γβRD1998PDW^PD[T^Q[UW 6

737 i∕aμ−üDzμaβπfüμD≤βDgΣQt≤DaΣΣγyπ_DaDyε≤βDyüΣü×ω≤vüDyωußyRD1998PDV^PDXVUQXWU 5

736
yωμu×ωuμüDaβßDkΣü×ωμγβ≤×Dvμγεüμω≤üπDγfDgαγμε∕γuπDmüâ��vßDgΣΣγyπDsaβ≤füπω≤β−Dω∕üDsüωaΣQoβπuΣaωγμD
zμaβπ≤ω≤γβRDooRDv∕γωγüα≤ππ≤γβDyεü×ωμγπ×γεyDaβßDkΣü×ωμγβ≤×Dyωμu×ωuμüDiaΣ×uΣaω≤γβπRDJournaliofithei
PhysicaliSocietyiofiJapanPD1999PDZ]PDWZVWQWZWT

1.5 3

735 gβ≤πγωμγε≤×Dfμa−αüβωaω≤γβDγfDilXfγΣΣγw≤β−DlDUπDε∕γωγa·πγμεω≤γβRD1999PDWVPDrVUWQrVU[ 5

734 kffü×ωDγfDux≤ßaω≤γβDγβDi∕üα≤×aΣDhγβß≤β−DaμγuβßDWßzμaβπ≤ω≤γβQsüωaΣDoαεuμ≤ω≤üπD≤βDZβuRD1999PDW]PDWYZ^QWY[Y 19
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733 z∕üγμüω≤×aΣD×aΣ×uΣaω≤γβDγfDγxy−üβDqDüΣü×ωμγβQüβüμ−yQΣγππDβüaμQüß−üDπωμu×ωuμüπDγfDy≤QßγεüßDs−uRD
1999PDUUPDYZZUQYZ[T 4

732 n≤−∕QxüπγΣuω≤γβDyγfωD~QxayDkα≤ππ≤γβDyεü×ωμaDγfDiμyπωaΣΣ≤βüDiaμ·γβDt≤ωμ≤ßüDl≤ΣαπDjüεγπ≤ωüßD·yD
kΣü×ωμγβDiy×ΣγωμγβDxüπγβaβ×üDyεuωωüμ≤β−RD1999PDW]PDYUXWQYUX[ 12

731 sγß≤f≤×aω≤γβDγfDüΣü×ωμγβ≤×DπωaωüπDγfD·××DiμDßuüDωγDΣγ×aΣDaωγα≤×Dß≤πεΣa×üαüβωπDaμγuβßD≤βωüμπω≤ω≤aΣD
aωγαπDhPDiDaβßDtRD1999PDUUPD[Z[Q[[] 1

730 l≤μπωDεμ≤β×≤εΣüπD×aΣ×uΣaω≤γβDγfD×∕üα≤×aΣDπ∕≤fωπD≤βDkrtkyStk~glyDγfDω≤ωaβ≤uαDγx≤ßüπRD1999PDUUPDWVU[QWVV] 53

729 iaΣ×uΣaω≤γβDγfDω∕üDhaβßDmaεDkβüμ−yDaβßDyωußyDγfDiμγππDruα≤βüπ×üβ×üD≤βDgΣkaΣ≤βüQkaμω∕Dj≤∕aΣ≤ßüD
iμyπωaΣπRDJournaliofitheiPhysicaliSocietyiofiJapanPD1999PDZ]PDV]V^QV]WY 1.5 19

728 i∕üα≤×aΣD·γβß≤β−D≤βDω≤ωaβ≤uαQαüωaΣΣγ≤ßD×γαεγuβßπRD1999PDY^PDUYTWWQUYTX[ 50

727 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfD−μaε∕≤ω≤×D·γμγβDaωDaDzahVLTTTUMDπuμfa×üRD1999PDZTPDV]YYQV]Y^ 15

726 rγwQüβüμ−yDμüa×ω≤vüD≤γβDπ×aωωüμ≤β−DaπDaDεμγ·üDγfDπuμfa×üDfüαωγ×∕üα≤×aΣDμüa×ω≤γβ_DnODaβßDnâ��D
fγμαaω≤γβDγβD≤γβ≤×D×γαεγuβßDπuμfa×üπRD1999PDUUTPDVVVZQVVW^ 24

725 kffü×ωπDγfDεγωüβω≤aΣDüβüμ−yDγβDπεuωωüμ≤β−DγfDlODfμγαDω∕üDialVLUUUMDπuμfa×üD·yDβγ·ΣüQ−aπD≤γβD
·γα·aμßαüβωRD1999PDZTPDUW]YXQUW]Y^ 8

724 j≤üΣü×ωμ≤×DvμγεüμωyDi∕aβ−üDγfDlüμμγüΣü×ωμ≤×πDaβßDkΣü×ωμγβ≤×Dyωμu×ωuμüπRD1999PDW]PDYZZXQYZZZ 4

723 tüuωμaΣ≤zaω≤γβDγfDuODßuμ≤β−Dπ×aωωüμ≤β−DaβßD≤γβQπω≤αuΣaωüßDßüπγμεω≤γβDfμγαDω∕üDz≤iLUTTMDπuμfa×üRD
1999PDZTPDUXXUVQUXXUZ 2

722 z≤â��uD×γγμß≤βaω≤γβDaωDaDv·LZμPz≤MuWSvωD≤βωüμfa×üDaββüaΣüßD≤βDaD∕yßμγ−üβQ×γβωa≤β≤β−Daα·≤üβωD
aβaΣyzüßDuπ≤β−Dπεaω≤aΣΣyDμüπγΣvüßDüΣü×ωμγβDüβüμ−yQΣγππDπεü×ωμγπ×γεyRD1999PD]YPD[][XQ[][] 9

721 yuεüμ×γβßu×ω≤v≤ωyDa·γvüDWTDqD≤βD“Lh≤Uâ��xsγxMTRWWiuTRZ[–yμVYiuVuy_Dgεεüaμaβ×üDγfD
πuεüμ×γβßu×ω≤v≤ωyD·yDωμaβπfüμDγfD∕γΣüπDfμγαDaD·Σγ×kDΣayüμDωγDaDiuuVDΣayüμRD1999PDZTPDZ][QZ^[ 8

720 l≤μπωQεμ≤β×≤εΣüπD×aΣ×uΣaω≤γβπDγfDüΣü×ωμγβQüβüμ−yQΣγππDβüaμQüß−üDπωμu×ωuμüDaβßDβüaμQüß−üD
xQμayQa·πγμεω≤γβDf≤βüDπωμu×ωuμüDγfDhtDεγΣyωyεüπDuπ≤β−DαγßüΣD×ΣuπωüμπRD1999PDZTPDX^XXQX^YU 55

719 l≤μπωDvμ≤β×≤εΣüπDyωußyDγβDla×ωγμπDjüωüμα≤β≤β−DhaωωüμyD|γΣωa−üπDγfDr≤suVLscz≤Qt≤MRD1999PDW]PDX]TXQX]T] 24

718 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDΣ≤ω∕≤uαDαaβ−aβüπüDγx≤ßüπDfγμDμü×∕aμ−üa·ΣüDΣ≤ω∕≤uαD·aωωüμyDüΣü×ωμγßüπRD
1999PDUVZPDVT^QVU] 35

717 sγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβDγfD−μaε∕≤ωüDqQ|D~QμayDüα≤ππ≤γβDπεü×ωμaRD1999PDYXPDU]^QU^Z 9

716 j|Q~aΣε∕aDsuDaεεμγa×∕DωγDZβDqQ~gtkyDπεü×ωμaDγfDz≤β×DaηuüγuπDπγΣuω≤γβRD1999PDZPDV[]Q]T 12

(1999-1999)
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715 yzsSyzyDπωuß≤üπDγfDωuβ−πωüβD×ΣuπωüμπDγβDy≤LUUUMDπuμfa×üπDuπ≤β−DaDβüwΣyDßüvüΣγεüßDßüεγπ≤ω≤γβD
aεεaμaωuπRD1999PDWTPDUWYQUW^ 1

714 wuaπ≤Q≤πγωμγε≤×Dfμa−αüβωaω≤γβDγfDvlYDfγΣΣγw≤β−DvDVεDε∕γωγa·πγμεω≤γβRD1999PDWT]PDXYQYT 2

713 wuaπ≤QαγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβDuπ≤β−Dω∕üDj|Q~˛–Dαüω∕γßD≤βDtüâ��tüD×γΣΣ≤π≤γβπRD1999PDUYTPDZZQZ]

712 z∕üγμüω≤×aΣDεμüß≤×ω≤γβDγfDyDq˛†Df≤βüDπωμu×ωuμüπD≤βDvo~kQ≤βßu×üßD~xlDπεü×ωμaRD1999PDUYTPDYYQY^ 9

711 vo~kDaβßDvo~kQ≤βßu×üßD~xlDfγμD×∕üα≤×aΣDπεü×≤f≤×aω≤γβRD1999PDUYTPDUQ[ 9

710 iaΣ×uΣaω≤γβπDγfDxQμayDüα≤ππ≤γβDπεü×ωμaDfγμDπuΣfuμDß≤γx≤ßüD·yDω∕üDj|Q~˛–Dαüω∕γßRD1999PDV]PD^XQ^]

709 qDxQμayDüα≤ππ≤γβDπεü×ωμaDγfDt≤D≤βDβ≤×küΣLooMDy×∕≤ffD·aπüD×γαεΣüxüπRD1999PDV]PDX[]QX]W 6

708 yωμu×ωuμaΣDaβaΣyπ≤πDγfD·≤βu×ΣüaμD×γεεüμLooMD×γαεΣüxüπD·yDj|Q~˛–D×aΣ×uΣaω≤γβπDγfDiuDqQüß−üD~gtkyD
πεü×ωμaRD1999PDV]PDX]XQX^T 1

707 iaΣ×uΣaω≤γβDγfDhDqâ��|DxQμayDüα≤ππ≤γβDπεü×ωμaDγfD·γμγβDβ≤ωμ≤ßüπRD1999PDV]PDX^[QYTV 4

706 ~QμayDüα≤ππ≤γβDaβßDa·πγμεω≤γβDπεü×ωμaDγfD×aμ·γβDβ≤ωμ≤ßüDf≤ΣαπDεμüεaμüßD·yDΣaπüμDa·Σaω≤γβRD1999PDV]PDYT^QYUX 2

705 oαεμγvüαüβωDγfD×μüüεDμüπ≤πωaβ×üD≤βDεγΣy×μyπωaΣΣ≤βüDgΣVuWD·yDruQßγε≤β−RD1999PDUPDVV^QVWX 14

704 saßüΣuβ−Düβüμ−yDγfDαüωaΣâ��αüωaΣΣγ≤ßD×γαεγuβßπRD1999PDUXPDZVQZZ 1

703 yzsDπωußyDγfDγxy−üβQaßπγμ·üßDz≤iLUUUMDπuμfa×üRD1999PDXV^PDWW]QWXX 15

702 vγπ≤ω≤vüD≤γβ≤zaω≤γβDγfD∕yßμγ−üβDßuμ≤β−Dπ×aωωüμ≤β−DaβßDπεuωωüμ≤β−DfμγαD×ΣüaβDaβßDεaππ≤vaωüßDy≤LUUUMD
πuμfa×üπRD1999PDXWUPDVZQWV 3

701 kΣü×ωμγβDπωμu×ωuμüDγfDaαγμε∕γuπDy≤uVDuβßüμDπωμγβ−DüΣü×ωμ≤×Df≤üΣßDuπ≤β−Dj|Q~˛–RD1999PDVY^PDUVUQUVZ 5

700 g·Doβ≤ω≤γDsüω∕γßπRD1999PD[QUW] 5

699 i∕aβ−üπD≤βDi∕üα≤×aΣDhγβß≤β−πD·yDr≤Djü≤βωüμ×aΣaω≤γβD≤βDr≤suVLsciμPD|PDiγDaβßDt≤MRD1999PDW]PDVTVXQVTV[ 39

698 kffü×ωπDγfDxüßu×üßDiγγμß≤βaω≤γβDtuα·üμDfγμDiaDγβDω∕üDkΣü×ωμγβDxüß≤πωμ≤·uω≤γβDßuμ≤β−Diaâ��uâ��y≤D
hμ≤ß−üDhγβß≤β−DfμγαDiauDγμDiaLunMVDaβßDy≤uVRD1999PDUTWPD^]XVQ^]XZ 16
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697 zμaβπ≤üβωDyεü×ωμaDaβßDv∕γωγμüa×ω≤γβDγfDXQsüω∕γxy·üβzγyΣγxyΣDxaß≤×aΣRD1999PDV]PD]TYQ]TZ 2

696 l≤μπωQvμ≤β×≤εΣüπDiaΣ×uΣaω≤γβDγfDuεω≤×aΣDyεü×ωμaDfγμDzμaβπ≤ω≤γβQsüωaΣDoαεuμ≤ω≤üπDjγεüßD≤βDZβuDaβßD
ZβyRD1999PDYZTPDWXU 2

695 gDsüω∕γßDγfDoβ×γμεγμaω≤β−Dω∕üDiγαεγπ≤ω≤γβD≤βωγDω∕üDiaΣ×uΣaω≤γβDγfDω∕üDy≤Dq˛†D~QμayDkα≤ππ≤γβD
yεü×ωμuαDγfDω∕üDy≤uVDâ��DiauDh≤βaμyDmΣaππDw≤ω∕Dω∕üDj|Q~D˛–DsγΣü×uΣaμDuμ·≤ωaΣDiaΣ×uΣaω≤γβRD1999PDY[^PDVZU

694 iaΣ×uΣaω≤γβDγfDsuΣω≤εΣüωDyωμu×ωuμüDγfDxu·yD{π≤β−DkxεΣ≤×≤ωDkffü×ω≤vüDnaα≤Σωγβ≤aβRD1999PDXTPDW^ZQW^^ 6

693 eeeeeeeeeeeeeeeeeeRD2000PDW^PDYY]QYZV

692 j≤ffüμüβ×üDγfDkΣü×ωμγβ≤×Dyωμu×ωuμüπD·üωwüüβDyμz≤uWDaβßDhaz≤uWRRD2000PDUT]PD^YVQ^YX 1

691 i∕üα≤×aΣDhγβß≤β−πDaμγuβßDoβωüμ×aΣaωüßDiμDaβßDlüDgωγαπD≤βDz≤yVRD2000PDXUPDUT]]QUT^U 2

690 z∕üγμüω≤×aΣDaβaΣyπ≤πDγfD~QμayDaβßDüΣü×ωμγβDπεü×ωμaD·yDj|Q~˛–Dαüω∕γßRD2000PDW[PDUQV^ 5

689 kxωüβßüßDaβaΣyπ≤πDγfDπaωüΣΣ≤ωüDπωμu×ωuμüπD≤βDεaμω≤×ΣüD≤βßu×üßD~QμayDüα≤ππ≤γβDπεü×ωμaDuπ≤β−DαγΣü×uΣaμD
γμ·≤ωaΣD×aΣ×uΣaω≤γβπRD2000PDWUQYY 2

688 ~gtkyDπεü×ωμaΣD×∕aβ−üπDfγμDß≤π×γω≤×DΣ≤ηu≤ßD×μyπωaΣπDγfD·≤π“UPVQ·≤πLWPXQß≤γ×ωyΣγxyε∕üβyΣMDüω∕aβüß≤γβüD
ß≤γx≤αaωγ–t≤LooMRD2000PDW[PDY[QZ]

687 yüεaμaω≤γβDγfDω∕üDüffü×ωπDγfD×∕aμ−üDωμaβπfüμPD×γvaΣüβ×yDaβßDüΣü×ωμγβD×γμμüΣaω≤γβπDγβDω∕üDαuΣω≤εΣüωD
πωμu×ωuμüDγfDμu·yD·aπüßDγβDf≤μπωQεμ≤β×≤εΣüπD×ΣuπωüμD×aΣ×uΣaω≤γβπRD2000PDW[PDZ^Q]W 1

686 l≤μπωQεμ≤β×≤εΣüπD×aΣ×uΣaω≤γβDfγμDαuΣω≤εΣüωDπωμu×ωuμüDγfDüαüμaΣßRD2000PDW[PD]YQ^Z 1

685 z∕üDüffü×ωDγfD≤βωμ≤βπ≤×Dωμ≤−γβaΣDß≤πωγμω≤γβDγβDω∕üDαuΣω≤εΣüωDπωμu×ωuμüπDγfDμu·yDaβßDüαüμaΣßRD2000PDW[PD^[QUUT 2

684 iuDπ∕aküuεD×aΣ×uΣaω≤γβπDw≤ω∕Dω∕üDj|Q~˛–Dαüω∕γßRD2000PDW[PDUV[QUW[

683
gDαüω∕γßDγfD≤β×γμεγμaω≤β−Dω∕üD×γαεγπ≤ω≤γβD≤βωγDω∕üD×aΣ×uΣaω≤γβDγfDω∕üDuDqaD~QμayDüα≤ππ≤γβD
πεü×ωμuαDγfDω∕üD−ΣaππyDπωaωüDy≤uVetaVuD·≤βaμyDπΣa−Dw≤ω∕Dω∕üDj|Q~˛–DαγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβRD
2000PDW[PDUZWQU[[

1

682 gεεΣ≤×aω≤γβDγfDj|Q~˛–D×aΣ×uΣaω≤γβπD≤βD×üμaα≤×πDπ×≤üβ×üRD2000PDW[PDVUWQVV[

681 vμüß≤×ω≤γβDγfD×∕aβ−üD≤βDω∕üDwγμkDfuβ×ω≤γβπDßuüDωγDπωa×k≤β−DfauΣωπD≤βDs−PDz≤PDiγPDiuDaβßDZβRD2000PDW[PDVV^QVWY 2

680 gβaΣyπ≤πDγfD×∕üα≤×aΣD·γβßD≤βDαüωaΣD×Σuπωüμπ_DoRDgΣkaΣ≤DαüωaΣDaβßDaΣkaΣ≤βüDüaμω∕DαüωaΣπRD2000PDW[PDVW[QVYX 3

(2000-1999)
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679 kΣü×ωμγβ≤×Dπωμu×ωuμüπDaβßD×∕üα≤×aΣD·γβß≤β−DγfDa×ω≤βyΣDβ≤ωμaωüπDß≤∕yßμaωüπRD2000PDW[PDWWXQWYT 2

678 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDi∕üα≤×aΣDhγβß≤β−DγfDr≤DaβßDvμγωγβπD≤βDyε≤βüΣDzyεüDsaβ−aβüπüDux≤ßüπD·yD
iΣuπωüμDiaΣ×uΣaω≤γβRD2000PDV^PDUVVXQUVVY 2

677 j≤ffüμüβ×üDγfDkΣü×ωμγβ≤×Dyωμu×ωuμüπD·üωwüüβDtaoβuVaβßDtaoβyVRD2000PDV^PD]Q^ 7

676 gωγα≤×Qβuα·üμDßüεüβßüβ×üDγfDμüΣaω≤v≤πω≤×Düffü×ωπDγβD×∕üα≤×aΣD·γβß≤β−RD2000PDW[PDWUUQWVW 4

675 jü−μaßaω≤γβDγfDlüμμγüΣü×ωμ≤×Dv·LZμPz≤MuWD{βßüμDxüßu×≤β−Diγβß≤ω≤γβπRD2000PDZYYPDV[] 1

674
gDπωμu×ωuμaΣDπωußyDγfDß≤·μγαγLUPXP]PUUQωüωμaaza×y×Σγωüωμaßü×aβüM×γεεüμLooMDaβßD
ß≤aηuaLUPXP]PUUQωüωμaaza×y×Σγωüωμaßü×aβüM×γεεüμLooMDß≤fΣuγμ≤ßüDfγuμD∕yßμaωüD×γαεΣüxüπD≤βD×μyπωaΣD
aβßD≤βDaηuüγuπDπγΣuω≤γβD·yD~QμayDa·πγμεω≤γβDβüaμDüß−üDπωμu×ωuμüDαüaπuμüαüβωπDaβßDj|Q~˛–D
×aΣ×uΣaω≤γβπRD2000PDW[PDUYVQUZU

1

673 yγΣ≤ßQπωaωüDüffü×ωπDγβDω∕üDπaωüΣΣ≤ωüDπωμu×ωuμüDγfDqrrDgu−üμDπεü×ωμaD≤βDiuDaβßDt≤RD2000PDWTPDU^^QVTU 9

672 |aμ≤aω≤γβDγfDq˛†Sq˛–DxQμayD≤βωüβπ≤ωyDμaω≤γπD≤βDWßDüΣüαüβωπRD2000PDV^PDXVZQXV^ 41

671 xüa×ω≤γβDsü×∕aβ≤παDγfDsüωaΣDy≤Σ≤×≤ßüDs−Vy≤DfγμDr≤Doβπüμω≤γβRD2000PDUYWPDW]ZQW^T 56

670 j≤μü×ωDγ·πüμvaω≤γβDγfD·üβzüβüDaβßDεyμ≤ß≤βüDαγΣü×uΣüπDaßπγμ·üßD≤βDα≤×μγεγμγuπD×aμ·γβDuπ≤β−D
πyβ×∕μγωμγβQμaß≤aω≤γβQüx×≤ωüßDπγfωD~QμayDüα≤ππ≤γβDπεü×ωμγπ×γεyRD2000PDW]PDU^W^QU^XV 5

669 yyβ×∕μγωμγβD~QμayD≤αa−≤β−DγfDω∕üD×∕aμ−üDßüβπ≤ωyD≤βDraUR]]yμTRUViuuXDaβßD≤ωπDüvaΣuaω≤γβD·yD
αγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβπRD2000PDWW]PDU[TQU[W 2

668 r≤ω∕≤uαD≤βωüμ×aΣaω≤γβDaβßDaΣΣγy≤β−Düffü×ωπDγβDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDπε≤βüΣDΣ≤ω∕≤uαDαaβ−aβüπüD
γx≤ßüπRD2000PDZVPD]UQ][ 8

667 |aΣüβ×üDπε≤βDγμßüμ≤β−DγfDω∕üDπuεüμ×γβßu×ω≤β−DαuΣω≤ΣayüμD·üΣγwDüxωμaγμß≤βaμ≤ΣyD∕≤−∕DωüαεüμaωuμüπRD
2000PDUZVQUZWPDVW^QVXX

666 yγfωD~QμayDüα≤ππ≤γβDaβßDa·πγμεω≤γβDπεü×ωμγπ×γεyDγfD∕yßμγfuΣΣüμüβüRD2000PDUT[PDU[[QU]X 7

665 kΣü×ωμγβ≤×DaβßD−üγαüωμ≤×Dπωμu×ωuμüπDγfDvaβaß≤uαD×ΣuπωüμD≤γβπPD|βODLβcWâ��YMPDπωuß≤üßD·yDγεω≤×aΣD
a·πγμεω≤γβDπεü×ωμγπ×γεyRD2000PDUTZPDU[UQU[] 14

664 kΣü×ωμγβ≤×DπωaωüDγfDωμ≤vaΣüβωD≤γβ≤×D×γβßu×ωγμπDw≤ω∕Dy×VL}uXMWQωyεüDπωμu×ωuμüRD2000PDUWTPDU[^QU]V 17

663 oαεμγvüαüβωDγfDω∕üDπε≤βQεγΣaμ≤züßDπüΣfQ×γβπ≤πωüβωQ×∕aμ−üDüxωüβßüßDnˆ…×küΣDω≤−∕ωQ·≤βß≤β−Dαüω∕γßRD
2000PDZVPDUVVQUWT 5

662 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβßD×∕üα≤×aΣD·γβß≤β−DγfDz≤μ×γβ≤uαDß≤πuΣf≤ßüRD2000PDZPDU[[QU]T 3
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661 kΣü×ωμγβ≤×Dyωμu×ωuμüDγfDZβy·VuZDw≤ω∕Dzμ≤μuω≤ΣüQzyεüDyωμu×ωuμüRRD2000PDUUZPD[^YQ[^Z

660 mμa≤βDhγuβßaμyDyωμu×ωuμüDaβßDkΣü×ωμγβ≤×DyωaωüπD≤βDgΣuα≤βaDiüμaα≤×πDw≤ω∕DoαεμγvüßD
n≤−∕QωüαεüμaωuμüDiμüüεDxüπ≤πωaβ×üRD2000PDW^PD^^VQ^^V

659 uβDμγΣüDγfDω∕üDWßDaωγα≤×Dγμ·≤ωaΣD≤βDω∕üD×∕üα≤×aΣD·γβß≤β−DγfDπuΣfuμDfΣuγμ≤ßüπRD2000PDW[PDW[YQW]W

658 kβüμ−üω≤×πDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDεγ≤βωDßüfü×ωπDaππγ×≤aωüßDw≤ω∕Dγxy−üβDüx×üππDaωDaDω≤ΣωD
·γuβßaμyDγfDZβuRD2000PDUYPDVUZ[QVU[Y 19

657 z∕üD·γβßD×∕aμa×ωüμDγfDμuω≤ΣüDωyεüDy≤uVPDmüuVDaβßDyβuVD≤βvüπω≤−aωüßD·yDαγΣü×uΣaμDγμ·≤ωaΣD
×aΣ×uΣaω≤γβRD2000PDVUYPDXU^QXVW 3

656 müγαüωμyDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfD“TTTU–SLUDVWTMD˛£DcD[Dπyααüωμ≤×Dω≤ΣωD·γuβßaμyD≤βDZβuRD2000PD]TPDUYZ[QUY]U 36

655 yωußyDγfDkΣü×ωμγβ≤×Dyωμu×ωuμüπD≤βDraiγUQxz≤xuWLxcDTPDTRTYDaβßDTRUYMD{π≤β−Dj≤π×μüωüQ|aμ≤aω≤γβaΣQ~˛–D
iΣuπωüμDsüω∕γßRD2000PDW^PDUU]ZQUU]^ 4

654 oβQy≤ωuDzμaβπα≤ππ≤γβDkΣü×ωμγβDs≤×μγπ×γεyDaβßDkΣü×ωμγβDkβüμ−yDrγππDyεü×ωμγπ×γεyDu·πüμvaω≤γβDγfD
z≤tDmμγwβD·yDtQoαεΣaβωaω≤γβRD2000PDW^PDXW^YQXW^^ 1

653 sü×∕aβ≤παDγfDüΣü×ωμ≤×aΣD×γβßu×ω≤v≤ωyDγfDωμaβπεaμüβωDoβmaZβuXRD2000PDZUPDU]UUQU]UZ 83

652 iaΣ×uΣaω≤γβDγfDαuΣω≤εΣüωDπωμu×ωuμüπDγfDiμWODaβßD|WOD≤βD˛–â��gΣVuWD·aπüßDγβDaD∕y·μ≤ßDαüω∕γßDγfD
ßüβπ≤ωyQfuβ×ω≤γβaΣDω∕üγμyDaβßDω∕üD×γβf≤−uμaω≤γβD≤βωüμa×ω≤γβRD2000PDZUPDUXWQUZU 70

651 iγμüQ∕γΣüDüffü×ωπDγβDω∕üγμüω≤×aΣDüΣü×ωμγβQüβüμ−yQΣγππDβüaμQüß−üDπωμu×ωuμüDaβßDβüaμQüß−üDxQμayD
a·πγμεω≤γβDf≤βüDπωμu×ωuμüDγfDs−uRD2000PDZUPDVU]TQVU][ 89

650 i∕üα≤×aΣD·γβß≤β−DπωaωüDaβaΣyπ≤πDγfDπ≤Σ≤×γβD×aμ·≤ßüDΣayüμπD≤βDsγSy≤iSy≤DαuΣω≤ΣayüμDα≤μμγμπD·yDπγfωD
xQμayDüα≤ππ≤γβDaβßDa·πγμεω≤γβDπεü×ωμγπ×γεyRD2000PD[[PDVZYWQVZYY 10

649 uεω≤×aΣDπεü×ωμaDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDΣüaßD∕aΣ≤ßüπRD2000PDZUPDUY[WUQUY[W[ 43

648 {Σωμa∕≤−∕Qva×uuαDαuΣω≤ωü×∕β≤ηuüDπωußyDγfDguitDαγβγΣayüμπDγβDguLUUUMDfγμαüßD·yD
üΣü×ωμγ×∕üα≤×aΣDßüεγπ≤ω≤γβRD2000PDUUWPDUVU[QUVV[ 15

647 jü−μaßaω≤γβDγfDfüμμγüΣü×ωμ≤×Dv·LZμPDz≤MuWDuβßüμDμüßu×≤β−D×γβß≤ω≤γβπRD2000PD[[PDVY^TQVY^V 24

646 gππ≤−βαüβωDγfDiüD~gtkyDπεü×ωμaDfγμDiüuVDaβßDiüuUR[YDaβßDüffü×ωDγfDγxy−üβDva×aβ×yRD2000PDW[PDUUUQUVY 4

645 lγμαaω≤γβDγfDαγβγΣayüμD−μaε∕≤ωüDaωDω∕üD}hVLTTTUMDπuμfa×üRD2000PDXYXQXYZPDX^QYX 7

644 gx{vyDπωußyDγfD−μaε∕≤ω≤×D·γμγβDωüμα≤βaωüßD}hVLTTTUMDπuμfa×üRD2000PDXZWPDU^UQU^] 6

(2000-2000)
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643 iaΣ×uΣaω≤γβDaβßDπ≤αuΣaω≤γβDγfDπεü×ωμγπ×γε≤×Dεμγεüμω≤üπDfγμDμaμüDüaμω∕D≤γβπD≤βD×∕ΣγμγQfΣuγμγz≤μ×γβaωüD
−ΣaππüπRD2000PDV[XPDZ^Q[X 49

642 iγβf≤−uμaω≤γβπDγfDhüβzüβüDaβßDvyμ≤ß≤βüDsγΣü×uΣüπDgßπγμ·üßDγβDmμaε∕≤ω≤×Dyuμfa×üDγfDs≤×μγεγμγuπD
iaμ·γβRD2000PDUTXPD[UYXQ[UZV 7

641 yuεüμπωμu×ωuμüD≤βßu×üßD·yDaDωγεγΣγ−≤×aΣDßüfü×ωD≤βD−μaε∕≤ω≤×D×γβüπRD2000PDZUPD]X^ZQ]YTT 30

640 gωγα≤×Dπωμu×ωuμüDaβßDüΣü×ωμγβ≤×DπωaωüDγfD·γμγβDβ≤ωμ≤ßüDfuΣΣüμüβüπDaβßDβaβγωu·üπRD2000PD^PDZVYQZV] 35

639 naΣßaβüDmaεDyyπωüα_DkΣü×ωμγβ≤×Dyωμu×ωuμüπDaβßDsa−βüω≤×Dvμγεüμω≤üπRD2000PDWXVPDWT^QWU] 0

638 oγβQπω≤αuΣaωüßDßüπγμεω≤γβDγfDuODfμγαDω∕üDγxy−üβaωüßDz≤iLUUUMDπuμfa×ü_Dz∕üDμγΣüDγfDβγβaß≤a·aω≤×D
üΣü×ωμγβ≤×Dωμaβπ≤ω≤γβπDaβßDω∕üD·aβßDüffü×ωRD2000PDUUVPD^[^Q^]Y 5

637 z∕üDüΣü×ωμγβ≤×DπωaωüπD≤βDiaQßγεüßDhaz≤uWD×üμaα≤×πRD2000PDW[PDU[^QU^U 1

636 iaΣ×uΣaω≤γβπDaβßD~QμayDg·πγμεω≤γβDtüaμQkß−üDyωμu×ωuμüDγfDyωa×k≤β−Dyωμu×ωuμüπDγfDh≤πLUPVQß≤γβüD
ß≤γx≤αaωγMβ≤×küΣLooMDiγαεΣüxüπRD2000PDUTXPDWX[UQWX[Y 6

635 z∕üγμüω≤×aΣDyωuß≤üπDγβDtüaμQkß−üD~QμayDg·πγμεω≤γβDl≤βüDyωμu×ωuμüDγfDLyuDODVuMSiuLUTTMRD2000PDUTXPDUTY^[QUTZTU11

634 haβßDkffü×ωπDγβDyω≤αuΣaωüßDjüπγμεω≤γβDγfDlOfμγαDialVaβßDlΣuγμ≤βaωüßDz≤iLUUUMDyuμfa×üπRD2000PD
UTXPDYX^VQYX^[ 5

633 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDi∕üα≤×aΣDhγβß≤β−πDγfDs−iμVQxuXRD2000PDW^PDYUWQYUZ 6

632 süaπuμüαüβωDaβßDiaΣ×uΣaω≤γβDγfDuεω≤×aΣDhaβßDmaεDγfDi∕μγα≤uαDgΣuα≤βuαDux≤ßüDl≤ΣαπRD2000PDW^PDX]VTQX]VY 64

631 xQμayD≤βωüβπ≤ωyDμaω≤γπD≤βDWßDüΣüαüβωπD·yDε∕γωγ≤γβ≤zaω≤γβDaβßDüΣü×ωμγβQ×aεωuμüDßü×ayRD2000PDUW^QUYU 9

630 y≤β−ΣüQaωγαDaεεμγx≤αaω≤γβDfγμDq˛†QωγQq˛–DxQμayD≤βωüβπ≤ωyDμaω≤γπD≤βD×∕üα≤×aΣD×γαεγuβßπDγfDWßD
üΣüαüβωπRD2001PDZWPD 7

629 uεω≤×aΣDεμγεüμω≤üπDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDΣayüμüßDsγuWπ≤β−ΣüD×μyπωaΣπRD2001PDUWPDZ]YWQZ]ZX 38

628 i∕üα≤×aΣDüffü×ωπDγβDlDqrrDgu−üμDπεü×ωμaD≤βDfΣuγμ≤ßüπRD2001PDU^PDUUXWQUUX^ 9

627 y≤αuΣaω≤γβDγfDγεω≤×aΣDπεü×ωμaDγfDkuWOD≤γβD≤βDfΣuγμγz≤μ×γβaωüD−ΣaππüπD·yDαγΣü×uΣaμDßyβaα≤×πD
π≤αuΣaω≤γβDaβßDεγ≤βωD×∕aμ−üD×μyπωaΣDf≤üΣßRD2001PD]^PDW[WTQW[WY 7

626 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDtaiγVuXRD2001PDX^PDVZVQVZZ 18
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625 vμüεaμaω≤γβDaβßD×∕aμa×ωüμ≤zaω≤γβDγfDΣ≤ω∕≤uαDßγεüßD≤βß≤uαDπüπηu≤Qγx≤ßüRD2001PDWVVPDVVTQVVY 4

624 gΣΣγy≤β−Düffü×ωDγβDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDΣ≤ω∕≤uαD≤βωüμ×aΣaω≤γβD×γαεγuβßπRD2001PDVVPDWT^QWU[ 4

623 kΣü×ωμγβ≤×DπωaωüπD×aΣ×uΣaωüßD·yDω∕üDj|Q~˛–D×ΣuπωüμDαüω∕γßDfγμDΣ≤ω∕≤uαD≤γβD×γβßu×ω≤vüD
r≤Vyâ��y≤yVâ��r≤Xy≤uXDγxyπuΣf≤ßüD−ΣaππüπRD2001PDV]]PDUQ[ 7

622 yωμu×ωuμüDaβßD×∕üα≤πωμyDγfD−μa≤βD·γuβßaμ≤üπD≤βDy≤uVQßγεüßDzZvRD2001PDVPDXUUQXVX 20

621 tüuωμaΣ≤zaω≤γβDaβßDβü−aω≤vüD≤γβD×γβvüμπ≤γβDγfDΣγwQüβüμ−yDεμγωγβDπ×aωωüμüßDfμγαDgμPDqμPDaβßD~üD
×γβßüβπüßDγβDω∕üDvωLUUUMDπuμfa×üRD2001PDUUYPDUYVVQUYV] 5

620 j≤μü×ωDyuμfa×üDsγß≤f≤×aω≤γβDγfDZ≤μ×γβ≤uαD·yDxüa×ω≤vüDvΣaπαaDvμγ×üππ≤β−DaωDkΣüvaωüßDzüαεüμaωuμüπRD
2001PDW]PD^]TQ^]^ 2

619 y≤ωüQπüΣü×ω≤vüDxQμayDa·πγμεω≤γβDf≤βüDπωμu×ωuμüDaβaΣyπ≤πDγfDaβDγεω≤×aΣΣyDa×ω≤vüD×üβωüμD≤βDkμQßγεüßD
πüα≤×γβßu×ωγμDω∕≤βDf≤ΣαDuπ≤β−DxQμayQüx×≤ωüßDγεω≤×aΣDΣuα≤βüπ×üβ×üRD2001PD[]PDU]WQU]Y 27

618 kΣü×ωμγβ≤×DyωaωüπDγfDsβVOD≤βDZβy_sβDtaβγεaμω≤×ΣüDkxaα≤βüßD·yDkvxDsüaπuμüαüβωπDaβßDsγΣü×uΣaμD
uμ·≤ωaΣDiaΣ×uΣaω≤γβRD2001PD[TXPDZXU

617 ~QμayDa·πγμεω≤γβDπεü×ωμaΣDaβaΣyπüπD·yDω∕üγμüω≤×aΣD×aΣ×uΣaω≤γβπDfγμDz≤uVDaβßDt≤QßγεüßDz≤uVDω∕≤βDf≤ΣαπD
γβD−ΣaππDεΣaωüπRD2001PDU[PDUX^QYW 11

616 kffü×ωDγfDsβDjγε≤β−DγβDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDZβmaVuXw≤ω∕Dyε≤βüΣQzyεüDyωμu×ωuμüRD2001PDWTPDZZXQZZY 2

615 l≤μπωQvμ≤β×≤εΣüπDkβüμ−yDhaβßDiaΣ×uΣaω≤γβDfγμDZβy·VuZw≤ω∕Dzμ≤μuω≤ΣüQzyεüDyωμu×ωuμüRD2001PDWTPDUTUTQUTUU 15

614 y∕≤fωDγfDlüDWßDhaβßDßuüDωγDi∕Σγμ≤βüDfγμDlüLoooMLπaΣüβMRD2001PDWTPD]WZQ]W[

613 kvaΣuaω≤γβDγfDhγβß≤β−DyωaωüDγfDhiiLlüMDkß−üDj≤πΣγ×aω≤γβDiγμüD·yDj|Q~JaΣε∕aaDiΣuπωüμDsüω∕γßRD
2001PDXVPDVVWVQVVW[

612 ~gtkyDπεü×ωμaDγfDπüπηu≤Qγx≤ßüπDγfDgΣPDiμDaβßDlüRD2001PDUUXQUUZPD]U^Q]VW 6

611 yγfωD~QμayDüα≤ππ≤γβDπεü×ωμaD≤βDω∕üDuDqDμü−≤γβDγfDγxy−üβD≤β×γμεγμaωüßD≤βDα≤×μγεγμγuπD×aμ·γβRD2001PD
UUXQUUZPDWTUQWTY 2

610 ~QμayDa·πγμεω≤γβDπεü×ωμaΣDπωuß≤üπDγβDπωγ≤×∕≤γαüωμ≤×DaβaΣyπ≤πDγfDaαε∕≤ε∕≤Σ≤×Dμuω∕üβ≤uαDLooMD
εγΣyεyμ≤ß≤βüD×γαεΣüxDγβDaDεγΣyLαüω∕yΣDαüω∕a×μyΣaωüMDf≤ΣαRD2001PDUUWPDU^WQU^[ 3

609 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDω∕üDnaΣßaβüD−aεDπyπωüαDßüμ≤vüßDuπ≤β−Dj|Q~˛–D×aΣ×uΣaω≤γβπRD2001PDVTPDUV^[QUWTX 6

608 kΣü×ωμγβQüβüμ−yQΣγππDβüaμDüß−üDπωμu×ωuμüπDγfDπ≤xQfγΣßQ×γγμß≤βaωüßDZβD≤βDs−uRD2001PD]ZPDWZWQ[T 33

(2001-2001)
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607 sa−βüω≤×D×≤μ×uΣaμDß≤×∕μγ≤παDaωDωμaβπ≤ω≤γβDαüωaΣDrVPWDüß−üπD≤βDjTWQωyεüDLlüLUQxM|xMWgΣDaΣΣγyπRD2001PD
]PDXY[Q^ 3

606 r≤DqQüß−üDπεü×ωμaDγfDΣ≤ω∕≤uαD∕aΣ≤ßüπRD2001PD]PDYYXQZ 11

605 jüfü×ωDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDz≤y≤VDω∕≤βDf≤ΣαπDεμγßu×üßD·yD×γQπεuωωüμ≤β−πR_DvaμωDoo_Di∕üα≤×aΣD
·γβß≤β−DaβßDüΣü×ωμγβDüβüμ−yQΣγππDβüaμQüß−üDπωμu×ωuμüπRD2001PDX^PDVWVUQVWV] 5

604 z∕üD≤βπωa·≤Σ≤ωyDaβßDμüπuΣω≤β−Dε∕aπüDωμaβπ≤ω≤γβDγfD×u·≤×Dz≤μ×γβ≤aRD2001PDWUVPD^TQ^] 29

603 oαεuμ≤ωyDüffü×ωπDγβD−μa≤βD·γuβßaμyDπωμüβ−ω∕D≤βDπωμu×ωuμaΣD×üμaα≤×πRD2001PDWU^QWVUPDVXQWT 32

602 |a×aβ×yDüffü×ωDγfDßγεaβωD×aω≤γβDγβDω∕üD∕≤−∕QωüαεüμaωuμüD×μüüεDμüπ≤πωaβ×üD≤βDεγΣy×μyπωaΣΣ≤βüDgΣVuWRD
2001PDWU^QWVUPD]XWQ]X] 6

601 rγ×aΣDπωμu×ωuμüDaμγuβßDε∕γπε∕γμuπDaωγαπD≤βDβ≤×küΣâ��ε∕γπε∕γμuπDaΣΣγyDf≤ΣαπDπωuß≤üßD·yDωγωaΣDüΣü×ωμγβD
y≤üΣßDxQμayDa·πγμεω≤γβDf≤βüDπωμu×ωuμüRD2001PDWTPDUYQVT 5

600 i∕üα≤×aΣDxüa×ω≤γβDγfDz≤gΣDoβωüμαüωaΣΣ≤×πDw≤ω∕DaDt≤ωμγ−üβDvΣaπαaRD2001PDUY[PDWW^QWXZ 8

599 yγfωD~QμayDüα≤ππ≤γβDaβßDa·πγμεω≤γβDπεü×ωμaD≤βDω∕üDuDqDμü−≤γβDγfDγxy−üβD≤β×γμεγμaωüßD≤βD
α≤×μγεγμγuπD×aμ·γβRD2001PDW^PDUW^^QUXTV 2

598 yγfωD~QμayDüα≤ππ≤γβDaβßDa·πγμεω≤γβDπεü×ωμaD≤βDω∕üDiDqDμü−≤γβDγfDπεuωωüμüßDaαγμε∕γuπD×aμ·γβDf≤ΣαπRD
2001PDW^PDUXTWQUXT[ 21

597 raωω≤×üDμüΣaxaω≤γβDγfDaDZβuLTDTDTDUMDπuμfa×üDa××γαεaβ≤üßD·yDaDßü×μüaπüD≤βDaβω≤·γβß≤β−DfüaωuμüRD2001
PDVV^PDUUXQUU] 1

596 yyβω∕üπüπDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDαa×μγ×y×Σ≤×DαüωaΣD×γαεΣüxüπDw≤ω∕DfuΣΣüμüβüRD2001PDWU[PD]UQ^T 25

595 uxy−üβDqQüß−üD~QμayDa·πγμεω≤γβDβüaμDüß−üDπωμu×ωuμüπDL~gtkyMDγfDπu·Σ≤αaωüßDf≤ΣαπDγfDaα≤βγDa×≤ßπRD
2001PD]PDUTT^QUU 32

594 i∕üα≤×aΣD·γβß≤β−D≤βDΣ≤ω∕≤uαD≤βωüμ×aΣaω≤γβD×γαεγuβßDr≤xsβVuXDLxcTPUPVMRD2001PDXZPDUUYUQUUY^ 22

593 gβDüxεΣγμaωγμyDπωußyDγβDüffü×ωDγfDω∕üD≤πγαγμε∕≤×DμüεΣa×üαüβωDγfDz≤DXOD≤γβπD·yDvaμ≤γuπDαüωaΣD≤γβπDγβD
ω∕üDΣ≤−∕ωDa·πγμεω≤γβD×∕aμa×ωüμDγfDz≤uDVRD2001PDYXYPDZ[Q[X 44

592 kΣγβ−aωüßDΣaωω≤×üDμüΣaxaω≤γβDγβDaDZβuLTTTUMDπuμfa×üRD

591 y×aββ≤β−DzuββüΣ≤β−Ds≤×μγπ×γεySyεü×ωμγπ×γεyDyωußyDγfDvγ≤βωDjüfü×ωπDγβDz≤uVLUUTMQLUˆ�DUMDyuμfa×üRD
2001PDXTPDr[[WQr[[Y 11

590 ~QxayDkα≤ππ≤γβDoβßu×üßD·yDZTDkü|Dn≤−∕QlΣuxDiγεεüμDtü−aω≤vüQoγβDoαεΣaβωaω≤γβRD2001PDXTPDUT^XQUT^Z 7
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517 uεω≤×aΣDεμγεüμω≤üπDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDyωωμ≤uαDγxyπuΣf≤ßüRD2003PDZ]PD 18

516 z∕üγμyDγfDΣγ×aΣDß≤πωγμω≤γβD≤βDkμuZD×Σuπωüμ_DyεγβωaβüγuπDπyααüωμyDμüßu×ω≤γβD≤βDΣaβω∕aβγ≤ßD
γ×ωa∕üßμγβπRD2003PD^XPDVWZ]QVW[V 27

515 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβaΣyπ≤πDγfDZμDπ≤Σ≤×aωüDaβßDnfDπ≤Σ≤×aωüDf≤ΣαπD·yDuπ≤β−Dπεaω≤aΣΣyDμüπγΣvüßDvaΣüβ×üD
üΣü×ωμγβDüβüμ−yQΣγππDπεü×ωμγπ×γεyRD2003PD^XPDX]TQX]Z 42

514 yεaω≤aΣΣyDμüπγΣvüßDüΣü×ωμγβDüβüμ−yQΣγππDπεü×ωμγπ×γεyDγfDaβD≤βωüμfa×≤aΣDπωμu×ωuμüDaωDaDz≤Dω∕≤βDf≤ΣαDiuD
≤βωüμ×γββü×ωRD2003PD]WPDZ]ZQZ]] 2

513 oβωüμμüΣaω≤γβD·üωwüüβD×ΣuπωüμDγμ·≤ωaΣDaβßDπε≤βDγμßüμ≤β−D≤βD·≤ΣayüμDαaβ−aβ≤ωüπRD2003PDZ]PD 3

512 yz{jYDulDysgrrDskzgrroiDtgtuvgxzoirky_DgtDghQotozouDl{rrQvuzktzogrDs{llotQzotD
uxhozgryDhgykjDsurki{rgxDjYtgsoiyDyz{jYDulDysgrrDiuDir{yzkxyRD2003PDU[PDVTZUQVT[Y 15

511 xüπγβaβωDßγu·ΣüDüx×≤ωaω≤γβDγ·πüμvüßD≤βDω∕üDβüaμQω∕μüπ∕γΣßDüvγΣuω≤γβDγfDω∕üDε∕γωγüx×≤ωüßDlDqDaΣε∕aD
πaωüΣΣ≤ωüD≤βωüβπ≤ωyD≤βDtalRD2003PD^TPDU[WTTV 15

510 kΣaπω≤×D×γβπωaβωπDaβßD×∕üα≤×aΣD·γβß≤β−DγfDrat≤YaβßDrat≤Yn[·yDf≤μπωDεμ≤β×≤εΣüπD×aΣ×uΣaω≤γβπRD2003PD
UYPDZYX^QZYZU 21

509 z∕üγμüω≤×aΣD×aΣ×uΣaω≤γβDγfDεγπ≤ωμγβDΣ≤füω≤αüπDfγμDßüfü×ωπD≤βDπγΣ≤ßπRD2003PDUT^QUVZ 2

508 l≤μπωQεμ≤β×≤εΣüπDaβaΣyπ≤πDγfDωuββüΣ≤β−Dπεü×ωμaDfγμDμuω≤ΣüDz≤uVDLUUTMDπuμfa×üDw≤ω∕Dγxy−üβDva×aβ×≤üπRD
2003PDXVPDXV^QXW] 1

507 suΣω≤εΣüQy×aωωüμ≤β−DγfDtüaμQkß−üDxQμayDg·πγμεω≤γβDl≤βüDyωμu×ωuμüDγfDyuΣε∕uμQvaππ≤vaωüßDoβvLUTTMD
yuμfa×üRD2003PDVTPDUUYUQUUYX 1

506 suΣω≤εΣüQπ×aωωüμ≤β−DaβßDj|Q~´ DaβaΣyπüπDγfDaDiΣQεaππ≤vaωüßDmüLUUUMDπuμfa×üRD2003PDUYPDYVZUQYVZ] 7

505 z∕üγμüω≤×aΣDaβaΣyπ≤πDγfD~gtkyDfγμDaηuüγuπDaΣuα≤βuαDπaΣωDπγΣuω≤γβπRD2003PDXVPDXT[QXU[ 7

504 saβyQüΣü×ωμγβDω∕üγμyDfγμDüΣü×ωμγβ≤×Dωμaβπ≤ω≤γβDεμγ×üππDâ��DoωπD≤αεγμωaβ×üD≤βDαaωüμ≤aΣπDπ×≤üβ×üRD2003PD
XVPDUQVV 6

503 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDyμUâ��xraxxuuWRD2003PDXVPDVUYQVVV

502 yuεüμ×γβßu×ω≤β−Dωμaβπ≤ω≤γβDωüαεüμaωuμüDγfDravüπDε∕aπüD|VZμD×γαεγuβßπDw≤ω∕DaΣΣγyüßDαa−βüω≤×D
üΣüαüβωπRD2003PDXVPDV[YQV]U 3

501 gDβüwDaεεμγa×∕DωγDüΣü×ωμγβDωμaβπ≤ω≤γβDßuμ≤β−D≤ββüμQπ∕üΣΣD≤γβ≤zaω≤γβRD2003PDXVPDV]WQV^[

500 mμa≤βD·γuβßaμyDεΣaπω≤×≤ωyDaβßDfa≤ΣuμüD≤βDγx≤ßüD×üμaα≤×πDaωD∕≤−∕DωüαεüμaωuμüπRD2003PDXVPDVWQWW 3
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499 xüfΣü×ω≤γβDyεü×ωμuαDaβßDgu−üμQlμüüDruα≤βüπ×üβ×üD≤βDsγΣü×uΣaμDoγβ≤×DiμyπωaΣπDγfDiπVZβiΣXRDJournali
ofitheiPhysicaliSocietyiofiJapanPD2003PD[VPDVXTTQVXTU 1.5 7

498 kΣü×ωμγβ≤×DyωaωüπDγfDr≤ysβVâ��xsxuXDLsDcDsβPDs−PDt≤PDiγMDaπDaDiaω∕γßüDg×ω≤vüDsaωüμ≤aΣDfγμDr≤D
yü×γβßaμyDhaωωüμyD·yDl≤μπωQvμ≤β×≤εΣüπDiaΣ×uΣaω≤γβDuπ≤β−Dj|Q~˛–Dsüω∕γßRD2003PD[UPDUUXYQUUX[ 3

497 hΣuüDruα≤βüπ×üβ×üDfμγαDj≤vaΣüβωDkuμγε≤uαDyuεεγμωüßD·yDgβγß≤×DgΣuα≤βaRD2004PDXWPDZU[TQZU[U

496 suΣω≤εΣüQy×aωωüμ≤β−Dgεεμγa×∕üπDωγDtüaμQkß−üD~QxayDg·πγμεω≤γβDl≤βüDyωμu×ωuμüDγfDtDVDuSiuLUTTMRD
2004PDVUPDUY]ZQUY]^ 4

495 j≤−≤ωaΣDαa−βüω≤×DαγαüβωDγfDωüωμa∕üßμaΣΣyD·γβßüßD∕aΣfQαüωaΣΣ≤×Dβaβγ×ΣuπωüμπRD2004PDZ^PD 28

494 vγΣaμDπuμfa×üDüβ−≤βüüμ≤β−D≤βDuΣωμaω∕≤βDs−uLUUUMâ��g−LUUUM_Dvγππ≤·≤Σ≤ωyDγfDaDαüωaΣQ≤βπuΣaωγμDωμaβπ≤ω≤γβD
aβßDαa−βüω≤παRD2004PDZ^PD 39

493 kΣü×ωμγβDüβüμ−yQΣγππDπεü×ωμγπ×γεyDaβaΣyπ≤πDγfDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDβ≤ωμ≤ßüßDnfDπ≤Σ≤×aωüDf≤ΣαπRD
2004PD]XPDWZ[VQWZ[X 23

492 kΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDhVεDaβßDiVεDΣüvüΣπD≤βD·γμγβQßγεüßDß≤aαγβßDf≤ΣαπDπωuß≤üßDuπ≤β−DπγfωDxQμayD
a·πγμεω≤γβDaβßDüα≤ππ≤γβDπεü×ωμγπ×γεyRD2004PD[TPD 52

491 jγεaβωDkffü×ωDγβDω∕üDn≤−∕QzüαεüμaωuμüDmμa≤βDhγuβßaμyDyΣ≤ß≤β−D≤βDgΣuα≤βaRD2004PDXX[QXX]PDV^^QWTX 1

490 vγπ≤ωμγβDgββ≤∕≤Σaω≤γβDyωußyDγfDlγμαaω≤γβDγfDs−D|a×aβ×yD≤βDs−uRD2004PDXXYQXXZPDUYWQUYY 9

489 yuεüμεΣaπω≤×Dhü∕av≤γμD≤βDyαaΣΣDgαγuβωDγfDmüQz≤DiγQjγεüßDzZvRD2004PDXX[QXX]PDWZYQW[V 1

488 i∕aμa×ωüμ≤πω≤×πDγfDkΣü×ωμγβDjüβπ≤ωyDj≤πωμ≤·uω≤γβπD≤βDsüωaΣDux≤ßüπRD2004PDXX^QXYVPD[[Q]T 1

487 yαaΣΣDjγεaβωDkffü×ωDγβDω∕üDyuεüμεΣaπω≤×DlΣγwDaβßDla≤ΣuμüD≤βDWYQzZvRD2004PDXX[QXX]PDWWYQWXT 1

486 oβωüμfa×≤aΣDπωμu×ωuμüπDγfDYUVWDaβßDtßUVWDf≤ΣαπDfγμαüßDγβDs−uLTTUMDπu·πωμaωüπD·yDΣ≤ηu≤ßDε∕aπüD
üε≤ωaxyRD2004PDU^PDVZ[XQVZ]V 9

485 gDsγßüμβDgεεμγa×∕DωγDiγβωμγΣDmμa≤βDhγuβßaμ≤üπD≤βDiüμaα≤×πRD2004PDXZ[QX[TPDYY[QYZZ 1

484 iμyπωaΣΣγ−μaε∕≤×Dyωuß≤üπDγβDn≤−∕QyεüüßDv∕aπüQi∕aβ−üDsaωüμ≤aΣπD{πüßDfγμDxüwμ≤ωa·ΣüDuεω≤×aΣD
xü×γμß≤β−Dj≤πkπRD2004PDXWPDX[TXQX[UV 48

483 oβωüμεμüωaω≤γβDγfDy≤QrVPWDkß−üDkΣü×ωμγβDkβüμ−yDrγππDtüaμDkß−üDyωμu×ωuμüπDLkrtkyMDfμγαD
oβωüμ−μaβuΣaμDmΣaππyDl≤ΣαDγfDy≤WtXDiüμaα≤×πRD2004PD]VPDWVWUQWVWZ 19

482 luβßaαüβωaΣDγεω≤×aΣDεμγεüμω≤üπDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDΣaβ−aπ≤ωüDraWmaYy≤uUXD×μyπωaΣπRD2004PD
Z^PD 18
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481 oαεuμ≤ωyQ≤βßu×üßDfüμμγαa−βüω≤παDaβßD≤αεuμ≤ωyDπωaωüπD≤βDtßUâ��ViaUâ��VLsβTR^YsTRTYMuWRD2004PDZ^PD 24

480 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβßD×γvaΣüβ×yD≤βDπuεüμ≤γβ≤×D×γβßu×ωγμπRD2004PDUTPDXUYQXVT 1

479 l≤μπωQεμ≤β×≤εΣüπD×aΣ×uΣaω≤γβπDγfDεγπ≤ωμγβDΣ≤füω≤αüπDγfDΣaωω≤×üDßüfü×ωπD≤βßu×üßD·yD∕yßμγ−üβDa·πγμεω≤γβRD
2004PDU[VPDUX^QUYW 3

478 yωμu×ωuμüπDγfDr≤iagΣlZDaβßDr≤yμgΣlZDaωDUVTDaβßDWTTqD·yDπyβ×∕μγωμγβD~QμayDπ≤β−ΣüQ×μyπωaΣDß≤ffμa×ω≤γβRD
2004PDU[[PDWYTYQWYUW 25

477 iμyπωaΣΣγ−μaε∕≤×D×γμμüπεγβßüβ×üD·üωwüüβDω∕üD·××DaβßDiUXQωyεüDπωμu×ωuμüπD≤βDω∕üDlüâ��z≤DaΣΣγyD
πyπωüαRD2004PDW[XPD[VQ[Z 3

476 n≤−∕DωüαεüμaωuμüDεΣaπω≤×Dßüfγμαaω≤γβDμüΣaωüßDωγD−μa≤βD·γuβßaμyD×∕üα≤πωμyD≤βD×aω≤γβQßγεüßD
aΣuα≤βaRD2004PDW][QW]^PD[VWQ[V[ 7

475 yγfωD~QμayDüα≤ππ≤γβDπεü×ωμγπ×γεyDγfDεγΣy×y×Σ≤×Daμγαaω≤×D∕yßμγ×aμ·γβπRD2004PDUW[QUXTPD]VWQ]VZ 3

474 j|Q~˛–D×aΣ×uΣaω≤γβDγfDüΣü×ωμγβDüβüμ−yQΣγππDβüaμDüß−üQπωμu×ωuμüπDγfD
VPWPYPZQωüωμafΣuγμγQ[P[P]P]Qωüωμa×yaβγηu≤βγß≤αüω∕aβüDLlXzitwMRD2004PDUWYPDU^UQVTT 17

473 t≤ωμ≤ß≤β−Dωμaβπfγμαaω≤γβDγfDω≤ωaβ≤uαDω∕≤βDf≤ΣαπD·yDβ≤ωμγ−üβD≤αεΣaβωaω≤γβRD2004PDXZXQXZYPDU]TQU]X 8

472 lμγαD×aωüμε≤ΣΣaμDαγßüΣDωγDπγΣ≤ßQπωaωüD≤γβ≤×πRD2004PDU[XPDY[QZZ 14

471 εâ��ßD∕y·μ≤ß≤zaω≤γβPDΣayüμüßDπωμu×ωuμüPDaβßDωüωμa∕üßμaΣDaβaΣyπ≤πD≤βDπuεüμ≤γβ≤×D×γβßu×ωγμπRD2004PDU[YPD]XUQ]XY

470 gßπγμεω≤γβDπωμu×ωuμüDaβßDπε≤βDεγΣaμ≤zaω≤γβDγfDεüβωa×üβüDγβDaDαa−βüω≤züßDlüLUDTDTMDπu·πωμaωü_D
yvsjyDaβßDkxjgDπωußyRD2004PDYX^PD^[QUTV 20

469 z∕üγμüω≤×aΣDπωußyDγβDω∕üDaΣΣγy≤β−D·ü∕av≤γμDγfD˛‡Quμaβ≤uαDαüωaΣ_D˛‡Quμaβ≤uαDaΣΣγyDw≤ω∕DWßDωμaβπ≤ω≤γβD
αüωaΣπRD2004PDWVZPD[YQ[^ 13

468 z∕üγμyDγfD~QμayDa·πγμεω≤γβDaβßDüα≤ππ≤γβDπεü×ωμaRD2004PDY^PDUUT[QUUUY 9

467 sa−βüω≤×D×≤μ×uΣaμDß≤×∕μγ≤παDaωDlüDaβßD|DrVPWDω∕μüπ∕γΣßπDγfDnüuπΣüμQωyεüDlüVâ��x|UOxgΣRD2004PDWYUPDWW]QWXT 8

466 oβ×Σuπ≤γβDγfD×∕üα≤×aΣD×γβπωμa≤βωπD≤βDfa×ωγμDaβaΣyπ≤πDωγDüxωμa×ωDaDuβ≤ηuüDπüωDγfDπγΣuω≤γβπDfμγαD
πεü×ωμγπ×γε≤×DaβßDüβv≤μγβαüβωaΣDßaωaRD2004PD[UPDZUQ[V 3

465 yuεüμεΣaπω≤×DfΣγwDπωμüππDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüD≤βDyωωμ≤aQπωa·≤Σ≤züßDωüωμa−γβaΣDz≤μ×γβ≤aDεγΣy×μyπωaΣπD
ßγεüßDw≤ω∕DmüuVDaβßDz≤uVRD2004PDYVPDYYZWQYYZ^ 24

464 l≤βüDπωμu×ωuμüDaβaΣyπ≤πDγfDy≤DqrVPW|Dgu−üμDπεü×ωμaDγfDy≤PDy≤iDaβßDy≤uVRD2004PDUWYPDVUQVY 1

(2004-2004)

29



463 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDi∕üα≤×aΣDhγβß≤β−DγfDZμDyu·πω≤ωuω≤γβDγfDz≤Dy≤ωüDγβDv·LZμUDâ��xz≤xMuWD{π≤β−D
j|Q~˛–Dsüω∕γßRD2004PDZXPDV^[QWTW 3

462 saβ−aβüπüLooMDγD×ωa×yaβγωuβ−πωaωüL|MQ·aπüßDαa−βüωD×γβωa≤β≤β−DaDβγβ×γγμß≤βaωüßDaμγαaω≤×D
αγΣü×uΣüRD2004PDUVZPDYTVXQY 104

461 ~QμayDa·πγμεω≤γβDf≤βüQπωμu×ωuμüDπωußyDγβDω∕üDf≤βüDπωμu×ωuμüDγfDΣuωüω≤uαDπü−μü−aωüßDaωD−μa≤βD
·γuβßaμ≤üπD≤βDf≤βüQ−μa≤βüßDεγΣy×μyπωaΣΣ≤βüDaΣuα≤βaRD2004PD]XPD]ZYQ][Z 17

460 l≤μπωQεμ≤β×≤εΣüπDπωußyDγβDΣ≤ω∕≤uαDa·πγμεω≤γβD≤βD×aμ·γβDβaβγωu·üπRD2004PDWTPDYTQYZ 38

459 kΣü×ωμγβ≤×Dπuμfa×üDπωaωüDγfDz≤uVDüΣü×ωμγßüDßγεüßDw≤ω∕Dωμaβπ≤ω≤γβDαüωaΣπPDπωuß≤üßDw≤ω∕D×ΣuπωüμDαγßüΣD
aβßDj|Q~˛–Dαüω∕γßRD2004PDWTPDW]WQW]] 30

458 gDω∕üγμüω≤×aΣD≤βωüμεμüωaω≤γβDγfDω∕üD×∕üα≤×aΣDπ∕≤fωDγfDV^y≤DtsxDεüakπD≤βDaΣkaΣ≤D·γμγπ≤Σ≤×aωüD−ΣaππüπRD
2004PDZ]PDYUTWQYUUU 60

457 z∕üμαγε∕yπ≤×aΣDεμγεüμω≤üπDγfDz≤μ×γβ≤uαD∕yßμ≤ßüDaβßDßüuωüμ≤ßüRD2004PDWZZPDUTUQUTZ 21

456 i∕aμa×ωüμ≤πω≤×πDγfDz≤μ×γβ≤uαD∕yßμγ−üβDπγΣ≤ßDπγΣuω≤γβRD2004PDW[VPDUV^QUWY 27

455 i∕aμa×ωüμ≤πω≤×πDγfDω≤ωaβ≤uαâ��∕yßμγ−üβDπγΣ≤ßDπγΣuω≤γβRD2004PDW]YPDUYZQUY^ 32

454 mμa≤βDhγuβßaμyDkβüμ−yDaβßDzüβπ≤ΣüDju×ω≤Σ≤ωyD≤βDyuεüμεΣaπω≤×Diaω≤γβQßγεüßDzZvRD2004PDXYPDVUXXQVUX^ 6

453 yε≤βDiγβf≤−uμaω≤γβD≤βDlüDhaπüßDgΣΣγyDw≤ω∕DliiDyωμu×ωuμüD·yDj|Q~RgrvngRDiΣuπωüμDsüω∕γßRD2004PDZ]PDY^UQY^Y 1

452 rγ×aΣDkΣü×ωμγβ≤×Dyωμu×ωuμüπDaβßDi∕üα≤×aΣDhγβßπD≤βDZμQhaπüßDsüωaΣΣ≤×DmΣaππüπRD2004PDXYPDUU[VQUU[Z 12

451 z∕üγμüω≤×aΣDiaΣ×uΣaω≤γβπDγfDvγπ≤ωμγβDr≤füω≤αüπDfγμDsüωaΣDux≤ßüπRD2004PDXYPDU^ZXQU^Z[ 18

450 gωγα≤×DaβßDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDJΣπaηuγaUUTJμπaηuγaDyyααüωμ≤×Dz≤ΣωDhγuβßaμ≤üπD≤βDvaΣΣaß≤uαRD
2004PDXYPDVT^^QVUTY 7

449 iμ≤ωüμ≤γβDfγμDn≤−∕DzüαεüμaωuμüDla≤ΣuμüDaβßDmμa≤βDhγuβßaμyDi∕üα≤πωμyD≤βDyuεüμεΣaπω≤×DzZvRD2004PDXYPDVUTZQVUUU3

448 gβDüΣü×ωμγβ≤×Daεεμγa×∕DωγDω∕üDmRvRDzγβüDfγμαaω≤γβDμüηu≤μüαüβωD≤βDαa−βüπ≤uαDaβßDaΣuα≤βuαDΣ≤−∕ωD
αüωaΣπRD2004PDYXPDZVQZ]

447 eeeeeeeeeeeeeeeeeeeeeeeeeeeeeRD2004PDXWPD[ZUQ[ZY

446 gD{β≤vüμπaΣDxüΣaω≤γβD·üωwüüβDkΣü×ωμγβDjüβπ≤ωyDs≤β≤αaDaβßDoγβ≤×Dxaß≤≤D≤βDiüμaα≤×πRD2004PDXYPDU^Z]QU^[V 5
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445 sγß≤f≤×aω≤γβDγfDrγ×aΣDkΣü×ωμγβ≤×Dyωμu×ωuμüπDjuüDωγDv∕aπüDzμaβπ≤ω≤γβD≤βDvüμγvπk≤ωüQzyεüDux≤ßüπPD
yμhuWDLhcZμPDxuPDnfMRD2004PDXYPDVTYZQVTZU 13

444 oαεμγvüαüβωDγfDn≤−∕QωüαεüμaωuμüDiμüüεDxüπ≤πωaβ×üD≤βDvγΣy×μyπωaΣΣ≤βüDgΣVuWD·yDiaω≤γβπDiγQßγε≤β−RD
2004PDXYPDVT[]QVT]V 12

443 i∕aεωüμDUVDoßüβω≤f≤×aω≤γβDγfDπuμfa×üDaßπγμ·aωüπD·yDπ×aββ≤β−DωuββüΣ≤β−Dα≤×μγπ×γεüDΣ≤−∕ωDüα≤ππ≤γβD
πεü×ωμaRD2004PDUPDU][QVTU

442 lμüüQkβüμ−yDgβaΣyπ≤πDγfDω∕üDZμJβßaπ∕at≤Jβßaπ∕agΣDhuΣkDsüωaΣΣ≤×DmΣaππDfμγαDω∕üDrγ×aΣDgωγα≤×D
gμμaβ−üαüβωπDγfDω∕üDxüΣüvaβωDiμyπωaΣπRD2005PDXZPDV[^UQV[^] 12

441 gβaΣyπ≤πDγfD~QxayDg·πγμεω≤γβDtüaμQkß−üDyωμu×ωuμüD{π≤β−DkΣü×ωμγβ≤×DyωaωüDiaΣ×uΣaω≤γβπDw≤ω∕D
hγuβßaμyDyωμu×ωuμüπRD2005PDYXPDYXUQYX[

440 rγ×aΣDkΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDvμγωγβ≤×Diγβßu×ω≤v≤ωyD≤βDvüμγvπk≤ωüQzyεüDux≤ßüPDyμZμuWRD2005PDXZPDUUWUQUUW^ 2

439 gωγα≤×Dyωμu×ωuμüDaβßDkΣü×ωμγβ≤×DyωaωüDγfDyyααüωμ≤×Dz≤ΣωDhγuβßaμ≤üπD≤βDvaΣΣaß≤uαRD2005PDZ^PDUTUTQUTUY

438 iμ≤ωüμ≤γβDfγμDn≤−∕DzüαεüμaωuμüDla≤ΣuμüDaβßDmμa≤βDhγuβßaμyDi∕üα≤πωμyD≤βDyuεüμεΣaπω≤×DzZvRD2005PDZ^PD]WYQ]XT

437 rγ×aΣDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDgßaωγαD|a×aβ×≤üπDγβDy≤LUUUMQ[Jω≤αüπa[Dyuμfa×üRD2005PDXZPD[UZQ[U^ 1

436 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβaΣyπ≤πDγfD≤μγβLoooMQεγμε∕yμ≤βD×γαεΣüxüπD·yD~QμayDa·πγμεω≤γβDπεü×ωμaDaωDω∕üDiPDtD
aβßDlüDqQüß−üπRD2005PDVUPDWT^QUX 13

435
rγ×aΣDπωμu×ωuμüDγfDβ≤ωμγ−üβDaωγαπD≤βDaDεγμε∕≤βüDμ≤β−DγfDαüπγε∕üβyΣDπu·πω≤ωuωüßDεγμε∕yμ≤βDw≤ω∕DaβD
üΣü×ωμγβQw≤ω∕ßμaw≤β−D−μγuεDuπ≤β−D~QμayDε∕γωγüΣü×ωμγβDπεü×ωμγπ×γεyDaβßD~QμayDa·πγμεω≤γβD
πεü×ωμγπ×γεyRD2005PDVUPDZWYQ^

28

434 i∕üα≤×aΣDhγβß≤β−DyωaωüπDaωDiγεεüμSmμaε∕≤ωüDoβωüμfa×üπDw≤ω∕Dgßß≤ω≤γβaΣDkΣüαüβωπRD2005PDUUWPDYXTQYXV 6

433 kvaΣuaω≤γβDγfDüΣü×ωμγβ≤×DπωaωüDγfDs−XLt·Vâ��xy·xMu^Dα≤×μγwavüDß≤üΣü×ωμ≤×D×üμaα≤×πD·yDf≤μπωDεμ≤β×≤εΣüD
×aΣ×uΣaω≤γβDαüω∕γßRD2005PDVYPDV]Y^QV]ZW 38

432 iγβωμ≤·uω≤γβDγfDαuΣω≤üΣü×ωμγβDüx×≤ωaω≤γβDωγDlDUπDε∕γωγa·πγμεω≤γβDεμγ×üππD≤βDialVDπωuß≤üßD·yDπγfωD
~QμayDa·πγμεω≤γβDaβßDüα≤ππ≤γβDπεü×ωμγπ×γεyRD2005PDUXXQUX[PDYW[QYXT 3

431 yγfωD~QμayDüα≤ππ≤γβDπεü×ωμaDγfDaμ−γβDaωγαπDßγεüßD≤βDπγΣ≤ßDαaωμ≤×üπRD2005PDUXXQUX[PD[^^Q]TV 1

430 sγΣü×uΣaμDγμ·≤ωaΣDπωußyDγfD·γβßâ��vaΣüβ×üDπuαDμuΣüDfγμD∕yßμγ−üβD·γβßDπyπωüαπDuπ≤β−Drüw≤πQüΣü×ωμγβD
εa≤μDω∕üγμyRD2005PD[YZPDVYQWW 8

429 y≤ωüQπεü×≤f≤×DvaΣüβ×üQ·aβßD~QμayDε∕γωγüΣü×ωμγβDπεü×ωμaDγfDaDyμz≤uWDπ≤β−ΣüQ×μyπωaΣD·yD~QμayDπωaβß≤β−D
wavüDωü×∕β≤ηuüRD2005PDUWZPDW[YQW[^ 5

428 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβßDΣ≤ω∕≤uαD≤γβDα≤−μaω≤γβDγfDraXSWâ��yr≤Wyz≤VuZDuπ≤β−D×ΣuπωüμDαγßüΣRD2005PDU[ZPDVWXUQVWXX 10
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427 jγεaβωDüffü×ωDγβD−μa≤βD·γuβßaμyDß≤ffuπ≤v≤ωyD≤βDεγΣy×μyπωaΣΣ≤βüDaΣuα≤βaRD2005PDYWPDXWWQXXT 45

426 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDrβWO˛–Qy≤goutπDw≤ω∕DiγμμüΣaω≤γβπDωγDyγΣu·≤Σ≤ωyDaβßDyγΣuω≤γβDkffü×ωπRD2005PD
[^PDVYV[QVYWV 19

425 rγ×aΣDi∕üα≤×aΣDhγβß≤β−DaμγuβßDxaμüQkaμω∕DoγβπD≤βD˛–QDaβßDˆ�Qy≤WtXRD2005PD]TPDVYVYQVYWV 22

424 iaΣ×uΣaω≤γβDγfDmμa≤βQhγuβßaμyDhγβß≤β−D≤βDxaμüQkaμω∕QjγεüßD˛†Qy≤WtXRD2005PD]UPDYZYQY[T 21

423 iaΣ×uΣaω≤γβπDγfD≤αεuμ≤ωyDßγε≤β−Düffü×ωπD≤βDiμuSπu·DVSRD2005PDXUPDXWXXQXWXZ 3

422 oαεμγv≤β−DαüωaΣDßuπω≤β−Dμüπ≤πωaβ×üDγfRDωμaβπ≤ω≤γβQαüωaΣπDaβßDt≤QiuDaΣΣγyπRD2005PDYZPD]TZQ]UW 35

421 kΣü×ωμγβ≤×DπωaωüπDγfDΣaβω∕aβ≤ßüD≤βDω∕üDωüμβaμyDω∕≤γ−aΣΣaωüDiamaVyXRD2005PDZZPDVT^TQVT^W 5

420 iγvaΣüβ×yDγfDβγ·ΣüDαüωaΣD∕aΣ≤ßüπRD2005PDU[ZPDWZWQWZZ 23

419 oγβ≤×D×γβßu×ω≤γβDaβßD×∕üα≤×aΣD·γβßπDγfDr≤D≤γβD≤βDraXSWâ��yr≤Wyz≤VuZRD2005PDUUPD[ZQ]T 4

418 n≤−∕DωüαεüμaωuμüDεΣaπω≤×DfΣγwDaβßD−μa≤βD·γuβßaμyD×∕üα≤πωμyD≤βDγx≤ßüD×üμaα≤×πRD2005PDXTPDWUV^QWUWY 10

417 i∕aμa×ωüμ≤zaω≤γβDγfDjüεγπ≤ωüßDaβßDt≤ωμγ−üβQ≤αεΣaβωüßDz≤ωaβ≤uαDl≤ΣαπRDEvJournaliofiSurfaceiSciencei
andiNanotechnologyPD2005PDWPDX[ZQX]W 0.7

416 krkizxutoiDyzx{iz{xkDulDhoys{znDzozgtgzkQhgykDlorsyDh≤XQxrβxz≤WuUVDjkvktjktikDutD
y{hyzoz{zoutDgzusRD2005PD[WPDUUQUZ

415 oßüβω≤f≤×aω≤γβDγfDs−D|a×aβ×yD≤βDs−uD·yDvγπ≤ωμγβDr≤füω≤αüDsüaπuμüαüβωπDaβßDl≤μπωQvμ≤β×≤εΣüπD
iaΣ×uΣaω≤γβπRD2005PDVXVQVXXPDUQ] 1

414 hu≤ΣωQ≤βDwuaβωuαDjγωπD≤βDtaβγQvγμγuπDiμyπωaΣDUViau´•[gΣVuW_Dy≤αεΣ≤f≤üßD|≤üwπDfγμDkΣü×ωμγβ≤×D
yωμu×ωuμüDaβßDiaμμ≤üμDzμaβπεγμωRD2005PDXXPD[[XQ[]V 15

413 ~QμayDπ×aωωüμ≤β−DπωußyDγfDωüαεüμaωuμüDßüεüβßüβ×üDγfDaDπωμu×ωuμaΣD≤β×γααüβπuμa·≤Σ≤ωyDγfDω∕üDˇ�D
ε∕aπüD≤βDz≤Q|DaΣΣγyπRD2005PD[VPD 4

412 oβDπ≤ωuDμüaΣQω≤αüDπεü×ωμγπ×γε≤×DüΣΣ≤επγαüωμyDπωußyDγfDnfuVDω∕≤βDf≤ΣαπD−μγwβD·yDuπ≤β−Dω∕üD
εuΣπüßQπγuμ×üDαüωaΣQγμ−aβ≤×D×∕üα≤×aΣQvaεγμDßüεγπ≤ω≤γβRD2005PD^[PDTVWYV[ 7

411 yuεüμ≤γβ≤×≤ωyDyωußyDfμγαDkΣü×ωμγβ≤×DyωaωüDiaΣ×uΣaω≤γβDγfDsüωaΣDnaΣ≤ßüDiΣuπωüμRDJournaliofithei
PhysicaliSocietyiofiJapanPD2005PD[XPDZX]QZYV 1.5 3

410 kΣü×ωμ≤×DyωaωüDaβßDi∕üα≤×aΣDhγβß≤β−DγfDLs−Xâ��xsβxMt·Vu^Ds≤×μγwavüDj≤üΣü×ωμ≤×Diüμaα≤×πRD2005PD
VTPDVXYZQVXZU 3
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409 iaΣ×uΣaω≤γβπDγfD≤αεuμ≤ωyDßγε≤β−Düffü×ωπD≤βDiμuSπu·DVSRD2005PD

408 vμüεaμaω≤γβDaβßDvμγεüμω≤üπDγfDjü∕yßμγωμ≤×∕γωγα≤βüQωyεüDjyüπ_DgDtüwDtüaμQoβfμaμüßDg·πγμ·≤β−D
oβß≤−γ≤ßRD2005PDZYPDUW]Y 10

407 z∕üDγμ≤−≤βDγfDβQωyεüD×γβßu×ω≤v≤ωyD≤βDuβßγεüßDoβVuWRD2005PD][PDTYU^UU 90

406 iγμμüΣaω≤γβD·üωwüüβDüΣü×ωμγβ≤×Dπωμu×ωuμüDaβßDω∕üμαγßyβaα≤×Dπωa·≤Σ≤ωyDγfDz≤xZμUâ��xsβVD∕yßμ≤ßüπRD
2005PDW^VPDV[XQV]U 1

405 sü×∕aβ≤×aΣDεμγεüμω≤üπDγfDyωωμ≤uαD∕yßμγ−üβDπγΣ≤ßDπγΣuω≤γβRD2005PDW^XPDY]QZV 3

404 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβßDxQμayQa·πγμεω≤γβDβüaμQüß−üDπωμu×ωuμüDγfDaαγμε∕γuπDZμQγx≤ßüDaβßDnfQγx≤ßüD
ω∕≤βDf≤Σαπ_DgDf≤μπωQεμ≤β×≤εΣüπDπωußyRD2005PD^[PDT[WYU^ 6

403 y≤β−ΣüDπωμu×ωuμüDw≤ßüΣyDß≤πωμ≤·uωüßD≤βDaDmüzüQy·VzüWDεπüußγ·≤βaμyDπyπωüα_DaDμγ×kDπaΣωDπωμu×ωuμüD≤πD
μüωa≤βüßD·yD≤βωμ≤βπ≤×aΣΣyD×γβωa≤β≤β−DaβDüβγμαγuπDβuα·üμDγfDva×aβ×≤üπDw≤ω∕≤βD≤ωπD×μyπωaΣRD2006PDXYPDVVWYQXU 94

402 ~QxayDv∕γωγüΣü×ωμγβDyεü×ωμγπ×γεyDaβßDkΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDy×∕üüΣ≤ωüQDaβßD}γΣfμaα≤ωüQzyεüD
zuβ−πωaωüDiμyπωaΣπRDJournaliofitheiPhysicaliSocietyiofiJapanPD2006PD[YPDT]X[TY 1.5 48

401 jüεγπ≤ω≤γβDγfDa×μyΣγβ≤ωμ≤ΣüD×ΣuπωüμD≤γβπDγβDπγΣ≤ßDπu·πωμaωüπ_Dω∕≤βDf≤ΣαDfγμαaω≤γβD·yD≤βωμa×ΣuπωüμD
εγΣyαüμ≤zaω≤γβDεμγßu×ωπRD2006PDUUTPDXVWVQ^ 3

400 i∕aμa×ωüμ≤πω≤×πDγfDβ≤γ·≤uαD∕yßμγ−üβDπγΣ≤ßDπγΣuω≤γβRD2006PDXVYPDUZXQUZ] 4

399 yωuß≤üπDγβDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDrat≤YDaβßDrat≤YnTRVD·yDαüaβπDγfDω∕üDj|Q~˛–Dαüω∕γßRD2006PD
XVZPDV^YQWTW 5

398 jγε≤β−Djüεüβßüβ×üDγfDn≤−∕DzüαεüμaωuμüDvΣaπω≤×DlΣγwDhü∕av≤γμD≤βDz≤uVDaβßDmüuVQjγεüßD
züωμa−γβaΣDZμuVDvγΣy×μyπωaΣπRD2006PDUUXPDUYYQUZT 8

397 gβDuvüμv≤üwDγfDsßQtuα·üμDiaΣ×uΣaω≤γβπDaπDaDzγγΣDfγμDv∕aπüDyωa·≤Σ≤ωyDvμüß≤×ω≤γβD≤βDt≤QhaπüD
yuεüμaΣΣγyπRD2006PDX[QYU 1

396 iμyπωaΣDyωμu×ωuμüPDkΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDkΣü×ωμγßüDvüμfγμαaβ×üDγfDγQr≤sβUQxsxuVDLsDcD
sβPiγPt≤MDaπDaDiaω∕γßüDsaωüμ≤aΣDfγμDr≤Dyü×γβßaμyDhaωωüμyRD2006PD[XPD]UYQ]VU 3

395 eeeeeeeeeeeeeeeeeeeRD2006PDXYPDVWQWU

394 sa−βüω≤×Dvμγεüμω≤üπDγfDvaΣΣaß≤uαDaβßDvaΣΣaß≤uαJβßaπ∕avΣaω≤βuαDgΣΣγyDγfD|aμ≤γuπDnyßμγ−üβD
iγβωüβωRD2006PDX[PDVW[WQVW[Z 13

393 kΣü×ωμγβ≤×DπωaωüπDγfDΣaβω∕aβ≤ßüπD≤βDω∕üDωüμβaμyDω∕≤γ−aΣΣaωüDiamaVyXD≤βDv≤üwDγfDμüΣaω≤v≤πω≤×Df≤μπωD
εμ≤β×≤εΣüD×aΣ×uΣaω≤γβRD2006PDWPDV[W^QV[XV 4

392 hΣuüQπ∕≤fωDγfDa·πγμεω≤γβDüß−üD≤βDraz≤uVtD·yD×γβωμγΣΣ≤β−Dω∕üDaβ≤γβDβγβπωγ≤×∕≤γαüωμyRD2006PDVTWPDV]U]QV]VV 21

(2006-2005)
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391 gßπγμεω≤γβDαγßüΣDßüωüμα≤βaω≤γβDγfDtVuSg−LUUTMD·yDω∕üγμüω≤×aΣDπωuß≤üπDγfDβüaμQüß−üD~QμayD
a·πγμεω≤γβDf≤βüDπωμu×ωuμüRD2006PDVYVPD[]W[Q[]XW 8

390 i∕üα≤×aΣDüffü×ωπDγβDω∕üDπaωüΣΣ≤ωüDΣ≤βüπDγfDπuΣfuμDq˛†D~QμayDüα≤ππ≤γβDπεü×ωμaRD2006PDWVYPDX[VQX[Z 22

389 iγαεaμ≤πγβDγfD∕yßμγ−üβDaωγαDaßπγμεω≤γβDγβDvωD×ΣuπωüμπDw≤ω∕Dω∕aωDγβDvωDπuμfa×üπ_DgDπωußyDfμγαD
ßüβπ≤ωyQfuβ×ω≤γβaΣD×aΣ×uΣaω≤γβπRD2006PDXV^PDVT^QVUW 51

388 z∕üγμüω≤×aΣD×aΣ×uΣaω≤γβDγfDüΣü×ωμγβ≤×Dπωμu×ωuμüDaβßD~QμayDa·πγμεω≤γβDβüaμQüß−üDπωμu×ωuμüDγfD×aω∕γßüD
αaωüμ≤aΣπDfγμDr≤D≤γβD·aωωüμ≤üπRD2006PDU[[PDVZZUQVZZY 4

387 z∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüπDfγμDω∕üDγεω≤×aΣDa·πγμεω≤γβDγfDnfQuQtDω∕≤βDf≤ΣαπRD2006PDU[PDU^[QVTW 1

386 jγε≤β−DγfDlüDωγDoβVuWRD2006PDYTYPDUVVQUVY 33

385 kxεüμ≤αüβωaΣDaβßDω∕üγμüω≤×aΣDaεεμγa×∕üπDωγD×∕aμ−≤β−D·ü∕av≤γμDγfDεγΣyαüμDεaμω≤×ΣüπRD2006PDZUPDVVW^QVVX] 28

384 iaΣ×uΣaω≤γβDγfD[r≤DsgyDtsxD×∕üα≤×aΣDπ∕≤fωD≤βDraXSWâ��yr≤Wyz≤VuZRD2006PDUVPDU]YQU]^ 5

383 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβaΣyπüπDγfDhtDβüωwγμkDαaωüμ≤aΣπDuπ≤β−D∕≤−∕Düβüμ−yQμüπγΣuω≤γβDπεü×ωμγπ×γεyD
αüω∕γßπD·aπüßDγβDωμaβπα≤ππ≤γβDüΣü×ωμγβDα≤×μγπ×γεyRD2006PDZ^PDYWUQ[ 15

382 n≤−∕DzüαεüμaωuμüDvΣaπω≤×DlΣγwDaβßDju×ω≤Σ≤ωyD≤βDvγΣy×μyπωaΣΣ≤βüDux≤ßüDiüμaα≤×π_Djγε≤β−Dkffü×ωDaβßD
xüΣaωüßDv∕üβγαüβaRD2006PDXYPDUZVTQUZVY

381 {Σωμav≤γΣüωDoμμaß≤aω≤γβDγβDnyßμγ−üβaωüßDgαγμε∕γuπDiaμ·γβDl≤ΣαπDjüεγπ≤ωüßD·yDgωαγπε∕üμ≤×D
j≤üΣü×ωμ≤×Dhaμμ≤üμDj≤π×∕aμ−üRD2006PDUYWPDiV]V 5

380 oβ≤ω≤aΣQDaβßDf≤βaΣQπωaωüDüx×≤ωaω≤γβπD≤βDqrVWrVWDgu−üμDπεü×ωμaDγfDiuDaβßDt≤DαüωaΣπPD≤βßu×üßDβüaμD
ω∕μüπ∕γΣßRD2006PD[WPD 12

379 uμ≤−≤βDγfDε∕γωγ×aμμ≤üμDωμaεπD≤βDε∕γωγμüfμa×ω≤vüD˛–â��r≤ouWD×μyπωaΣπD·yDγεω≤×aΣDαüaπuμüαüβωDaβßD×ΣuπωüμD
×aΣ×uΣaω≤γβRD2006PD[WPD 5

378 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDjyüπDaβßDv∕ω∕aΣγ×yaβ≤βüπDkπω≤αaωüßDw≤ω∕Dâ��v∕γωγQkΣü×ωμγβDyεü×ωμγπ×γεyD≤βD
g≤μDLvkygMâ��RD2007PDUTV^PDU 2

377 z∕üγμüω≤×aΣDaβßDkxεüμ≤αüβωaΣDiγβπ≤ßüμaω≤γβDγfD|aΣüβ×üDhaβßD~QμayDv∕γωγüΣü×ωμγβDyεü×ωμγπ×γεyD
yεü×ωμaDγfDiμQjüf≤×≤üβωDs−iμVQxuXRD2007PDXZPDXU[YQXU[] 1

376 iaΣ×uΣaω≤γβDγfD~QμayDsa−βüω≤×Di≤μ×uΣaμDj≤×∕μγ≤παDfγμDyμQyu·πω≤ωuωüßDraiγuW·yDj≤π×μüωüQ|aμ≤aω≤γβaΣD
naμωμüüâ��lγ×kâ��yΣaωüμDsüω∕γßRD2007PDXZPD^]]Q^^X 18

375 gDtüwDiüμ≤uαQhaπüßDzüμβaμyDux≤ßüDyΣuμμyPDiüz≤VuZPDfγμDi∕üα≤×aΣQsü×∕aβ≤×aΣDvγΣ≤π∕≤β−RD2007PDXZPD^[[Q^[^ 14

374 z∕üγμüω≤×aΣDyωußyDγfDω∕üDyωa·≤Σ≤ωyDγfD~fhZaβßD~fhUViΣuπωüμπ_D~cnâ��hμD≤βDiμyπωaΣΣ≤βüDy≤Σ≤×γβRD2007PD
XZPDXZ[QX[W 2
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373 iγαεaμaω≤vüDl≤μπωQvμ≤β×≤εΣüπDyωußyDγfDgz≤uWvüμγvπk≤ωüDux≤ßüπDLgchaPDyμPDaβßDv·MRD2007PDXZPDUTZ[QUT[T 3

372 jüvüΣγεαüβωDγfDaD∕≤−∕Qüff≤×≤üβ×yD∕≤−∕QμüπγΣuω≤γβDεaμω≤×ΣüQ≤βßu×üßDxQμayDüα≤ππ≤γβDπyπωüαDfγμD
×∕üα≤×aΣDπωaωüDaβaΣyπ≤πDγfDüβv≤μγβαüβωaΣDπaαεΣüπRD2007PD[]PDT[WUTY 24

371 suΣω≤üΣü×ωμγβDεμγ×üππüπD≤βD×ΣγπüD×γΣΣ≤π≤γβπDγfDπΣγwDtüηODLηcUâ��^MD≤γβπDw≤ω∕DgμDaωγαπRD2007PD[YPD 2

370 yωμu×ωuμaΣD≤βvüπω≤−aω≤γβDγfDmüWy·VzüZPDaβD≤βωüμαüωaΣΣ≤×D×γαεγuβßD≤βDω∕üDmüzüâ��y·VzüWD
∕γαγΣγ−γuπDπüμ≤üπRD2007PD^TPDUZU^U^ 40

369 sγß≤f≤×aω≤γβDγfDüΣü×ωμγβ≤×Dπωμu×ωuμüD≤βßu×üßD·yDΣγ×aΣDΣaωω≤×üDß≤πωγμω≤γβD≤βDr≤WmatVDaβßDr≤WgΣtV_D
y≤αuΣaω≤γβD·yDaDß≤π×μüωüDvaμ≤aω≤γβaΣD~˛–Dαüω∕γßRD2007PD[ZPD 7

368 sγΣü×uΣaμDγμ·≤ωaΣDaεεμγa×∕DωγDaΣΣγyDßüπ≤−βRD2007PDVYYQWTZ 8

367 yωa·≤Σ≤ωyDγfDω∕üDvßQiγQt≤QiuQvDsüωaΣΣ≤×DmΣaππüπRD2007PDUTX]PDVU

366 kπω≤αaω≤γβDγfDmμa≤βDhγuβßaμyDj≤ffuπ≤v≤ωyD≤βDiaω≤γβQjγεüßDvγΣy×μyπωaΣΣ≤βüDgΣuα≤βaRD2007PDYY]QYY^PD^^[QUTTV 3

365 kΣü×ωμγβ≤×DyωaωüDiaΣ×uΣaω≤γβDγfDsaβ−aβüπüDj≤γx≤ßüDaβßDsaβ−aβüπüQsγΣy·ßüβuαDux≤ßüDfγμD
j≤αüβπ≤γβaΣΣyDyωa·ΣüDgβγßüRD2007PDVZQV]PD^Z^Q^[V 2

364 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDyωa·≤Σ≤ωyDγfDω∕üDvßQt≤QvDhuΣkDsüωaΣΣ≤×DmΣaππRD2007PDX]PDUV^VQUV^] 21

363 hΣuüDruα≤βüπ×üβωDZβy_iüDv∕γπε∕γμπDiγa×ω≤vaωüßDw≤ω∕Dzμ≤vaΣüβωDoγβπRD2007PDUYXPDpW]W 3

362 gβ−ΣüQxüπγΣvüßDv∕γωγüα≤ππ≤γβDyωußyDγfDkΣü×ωμγβ≤×DyωaωüπD≤βDt≤LUUUMDyuμfa×üDw≤ω∕Duxy−üβD
gßπγμεω≤γβRDJournaliofitheiPhysicaliSocietyiofiJapanPD2007PD[ZPDUUX[TV 1.5 1

361 iyaβγQhμ≤ß−üßDmaßγΣ≤β≤uαâ��zuβ−πωaωüDh≤αüωaΣΣ≤×DuβüQj≤αüβπ≤γβaΣDi∕a≤βπDw≤ω∕DaD
j≤αüω∕yΣa×üωaα≤ßüDr≤−aβßRDBulletiniofitheiChemicaliSocietyiofiJapanPD2007PD]TPDVWYTQVWYZ 5.1 30

360 vQVTVr_DraωüQtüwπDvγπωüμ_Druα≤βüπ×üβ×üDaβßDkx×≤ωaω≤γβDvμγεüμω≤üπDγfDnγπωDraωω≤×üDaβßDkuVODoγβπD≤βD
has−gΣUTuU[_kuVODv∕γπε∕γμRD2007PDW]PDYVZQYV^

359 gΣΣγy≤β−Düffü×ωDγβD∕üaωDγfD∕yßμ≤ßüDaβßDßüuωüμ≤ßüDfγμαaω≤γβDfγμDvßQ·aπüßD·≤βaμyDaΣΣγyπRD2007PDXV]PDVYVQVYY 13

358 zksDπεü×ωμγπ×γεyDπωußyDγfDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDηuaπ≤×μyπωaΣπDaβßDaεεμγx≤αaβωπRD2007PD][PDV^X[QV^YY 10

357 kβüμ−yDß≤πωμ≤·uω≤γβDγfDiγDaβßDt≤DWßDπωaωüπDγfDßü×a−γβaΣDηuaπ≤×μyπωaΣDgΣ[ViγUZt≤UVRD2007PD][PDWTTWQWTUT 3

356 yηuaμüQεΣaβaμDtVyVt≤ooD×γαεΣüxüπDw≤ω∕DaβDüxωüβßüßDε≤Q×γβju−aωüßDπyπωüαRD2007PDXZPDXVW^QX[ 9
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355 jyβaα≤×πDγfD×ΣuπωüμπD≤β≤ω≤aωüßD·yDε∕γωγβDaβßDπuμfa×üD≤αεa×ωRD2007PDUUUPD[Z[UQ]^ 15

354 i∕aμ−üDωμaβπfüμDΣuα≤βüπ×üβ×üDγfDY·WO≤γβπD≤βDr≤YUâ��xY·xvXuUVε∕γπε∕aωüπRD2007PDU^PDTWZVTV 11

353 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDv∕aπüDyωa·≤Σ≤ωyDγfDω∕üDvßQ·aπüßDsüωaΣΣ≤×DmΣaππRD2007PDYXPD[YXQ[ZT 1

352 kffü×ωDγfDiaω≤γβâ��iaω≤γβDiγμμüΣaω≤γβDγβDi∕üα≤×aΣDhγβßD≤βDyuεüμ≤γβ≤×Diγβßu×ωγμπD˛–Qg−oDaβßD˛–QiuhμRD
JournaliofitheiPhysicaliSocietyiofiJapanPD2007PD[ZPDTUX[TU 1.5

351 qrrDgu−üμDμüπγβaβωDxaαaβDωμaβπ≤ω≤γβD≤βDαüωaΣΣ≤×DiuDaβßDt≤RD2007PDZTUPDUT]YQUT]^ 4

350 z∕üDß≤μü×ωD≤βfΣuüβ×üDγfDlüDWßDγμ·≤ωaΣπDγβDklmDγfD˛†Qlüy≤VRD2007PDYUYPD]V^WQ]V^Z

349 z∕üγμüω≤×aΣDπωuß≤üπDγβDω∕üDβüaμDüß−üD~QμayDa·πγμεω≤γβDf≤βüDπωμu×ωuμüDπεü×ωμaDγfDaD∕üxaβüω∕≤γΣaωüD
αγβγΣayüμDγβDg−LUTTMRD2007PDUZTPD[QUX 1

348 nyßμγßü×∕Σγμ≤βaω≤γβDμüa×ω≤v≤ωyDγfDεaμaQπu·πω≤ωuωüßD×∕Σγμγ·üβzüβüπDγvüμDεΣaω≤βuαS×aμ·γβD×aωaΣyπωRD
2007PDVZYPD]TQ]^ 26

347 kffü×ωDγfDaΣΣγy≤β−DüΣüαüβωπDγβDω∕üD≤βωüμfa×≤aΣD·γβß≤β−Dπωμüβ−ω∕DaβßDüΣü×ωμ≤×D×γβßu×ω≤v≤ωyDγfD×aμ·γβD
βaβγQf≤·üμDμü≤βfγμ×üßDiuDαaωμ≤xD×γαεγπ≤ωüπRD2007PDXX^QXYUPD[[]Q[]U 26

346 rγ×aΣDaωγα≤×Daμμaβ−üαüβωπDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDZμQt≤QgΣD·uΣkDαüωaΣΣ≤×D−ΣaππRD2007PDXX^QXYUPDY^^QZTX 8

345 kΣü×ωμ≤×aΣDεμγεüμω≤üπDγfDω∕üDyμVxuUâ��xz≤xuXDπγΣ≤ßDπγΣuω≤γβπRD2007PDV[PDXV][QXV^T 7

344 ruα≤βüπ×üβ×üDεμγεüμω≤üπDγfDYgΣWLhuWMX_mßWODε∕γπε∕γμπDπu·πω≤ωuωüßDw≤ω∕Dy×WOD≤γβπRD2007PD
UVVQUVWPDX]]QX^U 6

343 zwγQa××üεωγμDΣüvüΣπD≤βDω∕üD·aβßD−aεDγfD·γμγβQßγεüßDß≤aαγβßDπüα≤×γβßu×ωγμπDaβaΣyzüßD·yDπγfωD
xQμayDa·πγμεω≤γβDπεü×ωμγπ×γεyDaβßDj|â��~˛–D×aΣ×uΣaω≤γβπRD2007PDWZPDUZVQUZZ 8

342 oßüβω≤f≤×aω≤γβDγfDΣaωω≤×üDßüfü×ωπD≤βDiuDω∕≤βDf≤ΣαπD·yDεγπ≤ωμγβDaββ≤∕≤Σaω≤γβDπεü×ωμγπ×γεyRD2007PDXPDWYYTQWYYW 3

341 gωγα≤×Dπωμu×ωuμüDaβßDεγπ≤ωμγβDΣ≤füω≤αüD≤βDω∕üDαüωaΣΣ≤×D−ΣaππDZμYYiuWTt≤YgΣUTRD2007PDXPDWYZ[QWYZ^ 1

340 iaΣ×uΣaω≤γβDγfD×∕üα≤×aΣD·γβßπDaβßDß≤ffuπ≤γβDεaω∕DγfDr≤D≤γβD≤βDLrar≤Mz≤VuZD·yDj|Q~˛–D×ΣuπωüμDαüω∕γßRD
2007PDUWPDUYUQUYX 3

339 iμyπωaΣDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüπPDΣuα≤βüπ×üβ×üDεμγεüμω≤üπDγfDkuVOQßγεüßDy≤Zâ��zgΣzuzt]â��zDaβßD
syy≤Zâ��zgΣzâ��yuzOyt]â��zâ��yDLscVr≤PDs−PDiaPDyμPDhaMRD2008PDU]UPDWVTTQWVUT 60

338 |kyzg_DaDω∕μüüQß≤αüβπ≤γβaΣDv≤πuaΣ≤zaω≤γβDπyπωüαDfγμDüΣü×ωμγβ≤×DaβßDπωμu×ωuμaΣDaβaΣyπ≤πRD2008PDXUPDZYWQZY] 3358
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337 r≤füω≤αüQ·μγaßüβ≤β−QπuεεμüππüßD~gtkyDπεü×ωμaDγfD×γεεüμD×γαεΣüxüπRD2008PDW[PDVWVQVWZ 2

336 iγαεaμaω≤vüDπωußyDγfDüx×≤ωγβ≤×Dπωμu×ωuμüπDaβßDΣuα≤βüπ×üβ×üDεμγεüμω≤üπDγfDh≤XmüWuUVDaβßD
h≤UVmüuVTRD2008PDVXYPDV[WWQV[WZ 20

335 gεεΣ≤×aω≤γβDγfDω∕üDμüΣaω≤v≤πω≤×Dj|Q~˛–DαγΣü×uΣaμDγμ·≤ωaΣDαüω∕γßDωγD˛‡Quμaβ≤uαDaΣΣγyπDw≤ω∕Dωμaβπ≤ω≤γβD
αüωaΣπRD2008PDYTPDYX^QYYY 1

334 i∕üα≤×aΣDüβv≤μγβαüβωDüffü×ωπDγβDω∕üDq˛†Düα≤ππ≤γβDπεü×ωμaD≤βDvD×γαεγuβßπRD2008PDWYXPD]TQ]Y 6

333 gωγα≤πω≤×Dβ≤ωμ≤ß≤β−Dεμγ×üππüπDγfDω≤ωaβ≤uαDω∕≤βDf≤ΣαπDßuüDωγDβ≤ωμγ−üβQ≤αεΣaβωaω≤γβRD2008PDVYXPD[^XVQ[^XZ 6

332 oßüβω≤f≤×aω≤γβDγfDω∕üDwüakDfüaωuμüπD≤βDtDUπDβüaμQüß−üD~QμayDa·πγμεω≤γβDf≤βüDπωμu×ωuμüDγfDtVuD
αuΣω≤ΣayüμRD2008PDXTWPDXUYUQXUYY 4

331 i∕üα≤×aΣDπ∕≤fωDαüaπuμüαüβωπDγfD×∕Σγμ≤βüDqD~QμayDπεü×ωμaDuπ≤β−DaD∕≤−∕QμüπγΣuω≤γβDvo~kDπyπωüαRD2008PD
VZZPDVV^VQVV^Y 10

330 g·D≤β≤ω≤γDπωußyDγfDπu·πω≤ωuω≤γβaΣD≤αεuμ≤ωyDaωγαπD≤βDXnQy≤iRD2008PDUTXPDUVW[TV 13

329 uεω≤×aΣDaβ≤πγωμγεyDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüπDγfDißsγuXDaβßDiß}uXD×μyπωaΣπ_DvγΣaμ≤züßDμüfΣü×ω≤γβD
αüaπuμüαüβωπPDxQμayDε∕γωγüΣü×ωμγβDπεü×ωμγπ×γεyPDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüD×aΣ×uΣaω≤γβπRD2008PD[[PD 59

328 sü×∕aβ≤παDγfDruα≤βüπ×üβ×üDkβ∕aβ×üαüβωD≤βDia“πu·DX–YuLhu“πu·DW–M“πu·DW–_ku“πuεDWO–D·yDmßD
yu·πω≤ωuω≤γβDuβßüμD|a×uuαD{Σωμav≤γΣüωDr≤−∕ωDkx×≤ωaω≤γβRD2008PDUYYPDpWWY 2

327 kffü×ωDγfD×aωaΣyπωD×γα·≤βaω≤γβDγβD−μγwω∕DγfDπ≤β−ΣüQwaΣΣüßD×aμ·γβDβaβγωu·üπRD2008PDU[PDU]]]QU]^T 4

326 kΣü×ωμγ×∕μγα≤παDaβßDkΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDt≤ωμγ−üβDjγεüßDzuβ−πωüβDux≤ßüDz∕≤βDl≤ΣαπDvμüεaμüßD
·yDxlDxüa×ω≤vüDyεuωωüμ≤β−RD2008PDX[PD[VWTQ[VWY 18

325 xγγαQωüαεüμaωuμüQε∕γωγ≤βßu×üßDαa−βüω≤παDaβßDπε≤βQüΣü×ωμγβ≤×Dfuβ×ω≤γβπDγfDπε≤βüΣDfüμμ≤ωüDw≤ω∕DaD
πε≤βQ×ΣuπωüμDπωμu×ωuμüRD2008PD^VPDU]VYTY 6

324 rγ×aΣDkΣü×ωμγβ≤×Dyωμu×ωuμüπDfμγαDgβaΣyz≤β−DaβßDsγßüΣ≤β−Dn≤−∕Qkβüμ−yDgu−üμDaβßDv∕γωγüΣü×ωμγβD
yεü×ωμaDγfDyγΣ≤ßπRD2008PDU[YQU^U 0

323 wuaβωuαDεaμaαüωüμπDfγμD−u≤ß≤β−Dω∕üDßüπ≤−βDγfDz≤DaΣΣγyπDw≤ω∕Dπ∕aεüDαüαγμyDaβßSγμDΣγwDüΣaπω≤×D
αγßuΣuπRD2008PD]]PDVYV^QVYX] 17

322 yωμu×ωuμaΣDlüaωuμüπDγfDmüUy·Xzü[PDaβDoβωüμαüωaΣΣ≤×DiγαεγuβßD≤βDω∕üDmüzüQy·VzüWDnγαγΣγ−γuπD
yüμ≤üπRD2008PDVTPDY[YTQY[YY 20

321 g·Doβ≤ω≤γDiaΣ×uΣaω≤γβDγfDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDZβuDw≤ω∕DaβDoαεuμ≤ωyDfμγαDr≤DωγDh≤RD2008PDWVYQWW^

320 l≤μπωQvμ≤β×≤εΣüπDgβaΣyπ≤πDγfDω∕üDgβω≤füμμγαa−βüω≤×DyωaωüRD2008PDYXPDX[QZT 3
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319 yωμu×ωuμaΣDgβaΣyπ≤πDaβßDl≤μπωQvμ≤β×≤εΣüπDiaΣ×uΣaω≤γβDγfDr≤ω∕≤uαD|aβaß≤uαDux≤ßüDfγμDgßvaβ×üßDr≤QoγβD
haωωüμ≤üπRD2008PDVWQWW 12

318 ~QxayDg·πγμεω≤γβDtüaμQkß−üDyωμu×ωuμüDaβßDuεω≤×aΣDvμγεüμω≤üπDγfDnafβ≤uαDuxyβ≤ωμ≤ßüDz∕≤βDl≤ΣαπRD
2008PDYXPD]UQ]] 0

317 yγfωD~QxayDg·πγμεω≤γβDyεü×ωμaΣDgβaΣyπ≤πDγfDgαγμε∕γuπDiaμ·γβDaβßDiaμ·γβDhΣa×kD{π≤β−Dω∕üDj|Q~˛–D
süω∕γßRD2008PDYXPDVT^QVU] 2

316 |aΣüβ×üQüΣü×ωμγβ≤×Düffü×ωDγβDΣγwQωüαεüμaωuμüDε∕aπüDπωa·≤Σ≤ωyDγfDω∕üDγαü−aDε∕aπüRD2008PDVTPDV]YVUZ 1

315 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDgz≤uWDvüμγvπk≤ωüDux≤ßüπDLgchaPDyμPDaβßDv·M_Diγαεaμaω≤vüDl≤μπωQvμ≤β×≤εΣüπD
yωußyRD2008PDYXPDUWWQUXW 1

314 kΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDhγβß≤β−D≤βDgαγμε∕γuπDZμZ[t≤WWDaβßDZμZ[iuWWRD2008PDYXPDUZUQU[X

313 xü×üβωDßüvüΣγεαüβωDγfDω∕üD~gtkyDπεü×ωμaΣDaβaΣyπ≤πDαüω∕γßπDfγμDω∕üDπωμu×ωuμüD×∕aμa×ωüμ≤zaω≤γβDγfD
αüωaΣD×γαεΣüxüπD≤βDπγΣuω≤γβRD2008PDVXPDUW]YQ^V 7

312 i∕üα≤×aΣDaβaΣyπ≤πDγfD≤αεuμ≤ωyD·γμγβDaωγαπD≤βDß≤aαγβßDuπ≤β−DπγfωD~QμayDüα≤ππ≤γβDπεü×ωμγπ×γεyRD2008
PDVXPD]WUQX 4

311 yωußyDγβDyεü×ωμaΣDy∕aεüπDγfDqRgrvngRDr≤βüπDγfDgααγβ≤uαDaβßDt≤ωμaωüDt≤ωμγ−üβD{π≤β−DkΣü×ωμγβD
vμγ·üDs≤×μγaβaΣyzüμDaβßDsγΣü×uΣaμDuμ·≤ωaΣDiaΣ×uΣaω≤γβRD2008PDY[PDYX^QYYW

310 i∕üα≤×aΣDhγβß≤β−DγfDsγ·≤ΣüDiaω≤γβπD≤βDyuεüμ≤γβ≤×Diγβßu×ωγμπRD2008PDYXPDVYYQV[T 4

309 gωγα≤×DaβßDkΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDhγμγβDiΣuπωüμπD≤βDiμyπωaΣΣ≤βüDy≤Σ≤×γβ_Dz∕üDiaπüDγfD~fhZDaβßD
~fhUVPD~cnâ��hμRD2008PD]^QUTV

308 tγvüΣDz∕üγμüω≤×aΣDvμüß≤×ω≤γβDsüω∕γßDγfDω∕üDnaΣßaβüDmaεDaαγβ−Dω∕üDgz≤ßγQhμ≤ß−üßDiγαεγuβßπD·yD
j|Q~˛–DsγΣü×uΣaμDuμ·≤ωaΣDiaΣ×uΣaω≤γβRD2008PDYXPDWYQXZ

307 ~QxayDg·πγμεω≤γβDyεü×ωμγπ×γε≤×DyωußyDγβDvγΣyαüμ≤zaω≤γβDγfDgηuüγuπDgΣuα≤βaωüD·yDj|Q~˛–D
sγΣü×uΣaμQuμ·≤ωaΣDsüω∕γßRD2008PDYXPDU^WQVT[ 1

306 yγfωD~QxayDkα≤ππ≤γβDyεü×ωμaΣDgβaΣyπ≤πDγfDmμaε∕≤ωüDlΣuγμ≤ßüDLilMβD{π≤β−Dω∕üDj|Q~˛–DiaΣ×uΣaω≤γβπRD2008
PDYXPDVU^QVVZ

305 kvaΣuaω≤γβDγfDra·γμaωγμyD{ΣωμaQyγfωD~QxayDg·πγμεω≤γβDyεü×ωμγαüωüμD·yDr≤â��qD~gtkyDsüaπuμüαüβωπD
aβßDz∕ü≤μDj|Q~˛–DiaΣ×uΣaω≤γβπRD2008PDYXPDWUYQWVW 1

304 l≤μπωQvμ≤β×≤εΣüπDoβvüπω≤−aω≤γβDγfDj≤αüω∕yΣDkω∕üμDyωüaαDxüfγμα≤β−RD2008PDWXUQWY^

303 tDeeeeeeeeeeeeeeeeeeeRD2008PDYUPDU]YQU][ 1

302 uεω≤×aΣDg·πγμεω≤γβDγfDißoVy≤β−ΣüDsγΣü×uΣüDaβßDiΣuπωüμπDoβ×γμεγμaωüßD≤βωγDZüγΣ≤ωüDtaQlg{RDJournali
ofitheiPhysicaliSocietyiofiJapanPD2009PD[]PDUTX[TX 1.5 1
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301 yγfωD~QμayDa·πγμεω≤γβDπεü×ωμaD≤βDω∕üDiqDμü−≤γβDγfD×aμ·γβD·Σa×kDaβßDπεü×ωμaΣDaβaΣyπ≤πDuπ≤β−Dω∕üD
ß≤π×μüωüDvaμ≤aω≤γβaΣD~˛–Dαüω∕γßRDTansoPD2009PDVTT^PDVQ] 0.1 6

300 wuaβω≤ωaω≤vüDaβßD×∕üα≤×aΣQπωaωüDaβaΣyπüπDγfDπuμfa×üDγxy−üβDγβD−μaε∕≤ωüDγx≤ßüπDuπ≤β−D
ωγωaΣQüΣü×ωμγβQy≤üΣßDπγfωD~QμayDa·πγμεω≤γβDπεü×ωμγπ×γεyRDTansoPD2009PDVTT^PD^QUX 0.1 7

299 n≤−∕QμüπγΣuω≤γβDzksD≤βvüπω≤−aω≤γβDγfDπωμu×ωuμüDaβßD×γαεγπ≤ω≤γβDγfDεγΣaμDvßSZβuD≤βωüμfa×üπRD2009PD
]TPD 12

298 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDXnQy≤iDw≤ω∕DmμγuεDoDaβßD|ooDkΣüαüβωπ_Dl≤μπωQvμ≤β×≤εΣüπDyωußyDγfDvγππ≤·ΣüD
εQzyεüDjγε≤β−RD2009PDX]PDTXUWTU 4

297 oβvüπω≤−aω≤γβDγfDs−gΣutDl≤ΣαπDγβDkΣü×ωμγβDkα≤ππ≤γβDvμγεüμω≤üπRD2009PDUU[XPDZT 0

296 kΣü×ωμγβ≤×DπωaωüDaβßDε∕γωγπüβπ≤ω≤v≤ωyDγfDαüωaΣDaΣkγx≤ßüπD×∕üα≤×aΣΣyDαγß≤f≤üßDw≤ω∕D˛†Qß≤küωγβüπRD
2009PDYVPDUZZQUZ^ 5

295 kΣü×ωμγβ≤×DπωaωüDγfDαaβ−aβüπüDß≤γx≤ßüDπu·πω≤ωuωüßDw≤ω∕D≤μγβRD2009PDUYPDZWQZ[

294 kvγΣuω≤γβDγfDπaωüΣΣ≤ωüDΣ≤βüπRD2009PDW]PDUW]QUXW 5

293 kΣü×ωμγβ≤×Dπωμu×ωuμüD×aΣ×uΣaω≤γβπDγfD×aμ·γβDβaβγ∕γμβπDfγμDω∕ü≤μD×∕üα≤×aΣDπωaωüDaβaΣyπ≤πDuπ≤β−DπγfωD
~QμayDπεü×ωμγπ×γεyRD2009PDUT^PDV[V]QV[WW 7

292 VjDπεü×ωμγ×∕üα≤×aΣDπüμ≤üπDγfDsrZDαüωaΣD×γαεΣüxüπDfγμD×γβωμγΣΣ≤β−Dω∕üDΣ≤−aβßDf≤üΣßDπεΣ≤ωω≤β−RD2009PD
UT^PDV[WXQV[XW 1

291 n≤−∕QμüπγΣuω≤γβDπγfωD~QμayDπεü×ωμaΣDaβaΣyπ≤πD≤βDω∕üDiqDμü−≤γβDγfDω≤ωaβ≤uαD×aμ·≤ßüDuπ≤β−Dω∕üDj|Q~˛–D
αγΣü×uΣaμDγμ·≤ωaΣDαüω∕γßRD2009PDUT^PDV[VVQV[V[ 1

290 zγωaΣD×ΣuπωüμDüβüμ−yD×aΣ×uΣaω≤γβDγfDΣ≤ω∕≤uαD≤γβD×γβßu×ωγμπD·yDω∕üDj|Q~˛–Dαüω∕γßRD2009PDUT^PDVZY]QVZZW 2

289 j|Q~˛–DπωußyDγβDω∕üDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDiUVTD≤πγαüμπDßüμ≤vüßDfμγαDω∕üD−üβüμaΣDyωγβüâ��}aΣüπD
μüaμμaβ−üαüβωRD2009PDUT^PDV[[WQV[[^

288 sγΣü×uΣaμDγμ·≤ωaΣDπωußyDγβDaDαü×∕aβ≤παDγfDaß∕üπ≤γβD·üωwüüβD×aμ·≤ßüπDaβßDγεω≤×aΣD−ΣaππDw≤ω∕D∕≤−∕D
μüfμa×ω≤vüD≤βßüxRD2009PDUT^PDV[]TQV[][

287 lΣuγμüπ×üβ×üDπεü×ωμaDγfDvμWOD≤γβπD≤βDε∕γπε∕aωüDαaωüμ≤aΣπD×aΣ×uΣaωüßD·yDω∕üDj|skDαüω∕γßRD2009PD
UT^PDV[YWQV[Y[ 2

286 gDmauππ≤aβDηuaßμaωuμüDαüω∕γßDfγμDωγωaΣDüβüμ−yDaβaΣyπ≤πD≤βDüΣü×ωμγβ≤×DπωaωüD×aΣ×uΣaω≤γβπRD2009PDUT^PDVZZXQVZ[U 3

285 oγβ≤×D×γβßu×ω≤v≤ωyDγfDωüωμa−γβaΣDZμuVDεγΣy×μyπωaΣDßγεüßDw≤ω∕Dz≤uVDaβßDmüuVRD2009PDV^PDXUUQXU] 17

284 oβfΣuüβ×üDγfD×aωaΣyπωDπuεεγμωüμπDγβD×aωaΣyπωDβaβγεaμω≤×ΣüπD≤βDπyβω∕üπ≤πDγfDπ≤β−ΣüQwaΣΣüßD×aμ·γβD
βaβγωu·üπRD2009PDXTPDZ^VQZ^Z 4

(2009-2009)
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283 gDω∕üγμüω≤×aΣD≤βωüμεμüωaω≤γβDγfDβüaμDüß−üD~QμayDa·πγμεω≤γβDf≤βüDπωμu×ωuμüDγfD∕üxa−γβaΣD·γμγβD
β≤ωμ≤ßüDαγβγΣayüμDγβDt≤LUUUMRD2009PDU[YPDZQUW 10

282 {β≤vüμπaΣDπεü×ωμγ×∕üα≤×aΣDπüμ≤üπDγfDπ≤xQ×γγμß≤βaωüDγ×ωa∕üßμaΣDαüωaΣD×γαεΣüxüπDfγμDαγß≤fy≤β−Dω∕üD
Σ≤−aβßDf≤üΣßDπεΣ≤ωω≤β−RD2009PDZ]TQ[ 27

281 z∕üγμüω≤×aΣDπωußyDγβDω∕üD×γμμüΣaω≤γβD·üωwüüβDω∕üDβaωuμüDγfDaωγα≤×Dr≤D≤βωüμ×aΣaω≤γβDaβßD
üΣü×ωμγ×∕üα≤×aΣDμüa×ω≤v≤ωyD≤βDz≤yVDaβßDz≤uVRD2009PDUUWPDUUV^QWW 7

280 oβDy≤ωuDux≤ßaω≤γβDγfDgΣkaβüω∕≤γΣDmμγuεπDaβßDvμγωγβDzμaβπfüμD≤βDtaβγεγμüπDγfDyγß≤uαDhγμγπ≤Σ≤×aωüD
mΣaππüπRD2009PDUUWPDU]^UQU]^Y 10

279 ux≤ß≤zaω≤γβSxüßu×ω≤γβDvμγ×üππDγfDvμuππ≤aβDhΣuüDl≤ΣαDaπDoβvüπω≤−aωüßD·yD|aΣüβ×üQj≤ffüμüβω≤aΣD
yεü×ωμγπ×γεyRD2009PDX]PDT^VWTY 7

278 yωußyDγβDω∕üD≤βωüμa×ω≤γβD·üωwüüβD∕yßμγ−üβDaβßDαüωaΣπDγfDrat≤YDωyεüD∕yßμγ−üβDa·πγμ·≤β−DaΣΣγyπD·yD
αüaβπDγfDj|Q~˛–Dαüω∕γßRD2009PDX[YPDXVVQXV] 3

277 rγ×aΣDkΣü×ωμγβ≤×DaβßDgωγα≤×Dyωμu×ωuμüDγfDiüWOQiγβωa≤β≤β−DlΣuγμ≤ßüSux≤ßüDjüωüμα≤βüßD·yDzksQkkryD
aβßDl≤μπωQvμ≤β×≤εΣüπDiaΣ×uΣaω≤γβπRD2009PDYTPD^YVQ^Y] 4

276 n≤−∕DzüαεüμaωuμüDmμa≤βDhγuβßaμyDvΣaπω≤×≤ωyD≤βDiüμaα≤×πRD2009PDYTPDVV^QVWY 13

275 uεω≤×aΣDsüaπuμüαüβωπDγfDvγΣy≤α≤ßüDl≤ΣαπD≤βD{|DaβßD|{|Dxü−≤γβπRD2009PDVVPD[TUQ[TZ 2

274 yεü×ωμγπ×γε≤×DπωußyDγβD×∕üα≤×aΣDγμßüμ≤β−DγfDωμaβπ≤ω≤γβDαüωaΣπD≤βDßü×a−γβaΣDgΣQiγQt≤DaβßDgΣQiγQiuD
ηuaπ≤×μyπωaΣπRD2010PDVVZPDTUVTUT 1

273 yε≤βγßaΣQωyεüDε∕aπüDπüεaμaω≤γβDaβßDεμγωγβD×γβßu×ω≤v≤ωyDγfDgΣVuWQßγεüßDεγμγuπD−ΣaππüπRD2010PDUU]PDUUWUQUUWX4

272 z∕üDkffü×ωπDγfDkΣüαüβωDyu·πω≤ωuω≤γβDγβDkΣü×ωμγβ≤×Dyωμu×ωuμüPDkΣü×ωμγβDzμaβπεγμωDvμγεüμω≤üπPDaβßD
raωω≤×üDz∕üμαaΣDiγβßu×ω≤v≤ωyDγfDlüV|gΣDz∕üμαγüΣü×ωμ≤×Dsaωüμ≤aΣRD2010PDYUPDVUW^QVUXX 6

271 gDπωußyDγfDω∕üDaεεüaμaβ×üDγfDr≤Dq˛–RDIOPiConferenceiSeries:iMaterialsiScienceiandiEngineeringPD2010PD
[PDTUVTUT 0.4 3

270 i∕üα≤×aΣDhγβß≤β−DγfDr≤DoγβπD≤βDr≤[vWyUUiμyπωaΣRDJournaliofitheiPhysicaliSocietyiofiJapanPD2010PD[^PDZYQZ] 1.5 4

269 gDπωußyDγfDω∕üD×aπ×aßüDgu−üμDεμγ×üππDuπ≤β−DaD×ΣuπωüμD×aΣ×uΣaω≤γβRD2010PDVZPDVX[QYU

268 z∕üDω∕üγμüω≤×aΣDπωußyDγfDπ≤D×γμüDΣüvüΣπDfγμDω∕üD×∕aβ−üDγfDγx≤ßaω≤γβDπωaωüRD2010PDVZPDVYWQ[ 1

267 oβvüπω≤−aω≤γβDγfDω∕üDßü−μaßaω≤γβDαü×∕aβ≤παπD≤βDhas−gΣUTuU[_kuVODε∕γπε∕γμ_DγβDω∕üD≤βfΣuüβ×üDγfD
ω∕üμαaΣDεμγ×üππDγβDγεüμaω≤γβaΣDßuμa·≤Σ≤ωyRD2010PD^]PDXV^QXWX 17

266 yεü×ωμγπ×γεyDγfDn≤−∕Qkβüμ−yDyωaωüπDγfDraβω∕aβ≤ßüDoγβπRD2010PDVTUTPDVZX^QVZYX 23
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265 wuaβωuαD×∕üα≤×aΣD×aΣ×uΣaω≤γβDγfDüΣü×ωμγβDωμaβπfüμDaωDαüωaΣSεγΣyαüμD≤βωüμfa×üπRD2010PDVUPDYTTQYTY 11

264 ux≤ßaω≤γβDπωaωüD×∕aμa×ωüμ≤zaω≤γβD≤βDiμDγx≤ßüπD·yDαüaβπDγfDiμQq˛†Düα≤ππ≤γβDπεü×ωμγπ×γεyRD2010PD[UPDU^^QVTY 15

263 kΣü×ωμγβ≤×Dπωμu×ωuμaΣDß≤ffüμüβ×üD·üωwüüβDr≤[|tXDaβßDr≤[sβtXDßuüDωγDω∕üDμüεΣa×üαüβωDγfD|Dw≤ω∕D
sβ_DgDπ≤αuΣaω≤γβD·yDaDß≤π×μüωüDvaμ≤aω≤γβaΣD~˛–Dαüω∕γßRD2010PDXTYPDVWTYQVWUT 11

262 gßπγμεω≤γβDπωμu×ωuμüDaβaΣyπ≤πDγfDüβωμaεεüßDβ≤ωμγ−üβD≤βD×aμ·γβQβaβγ∕γμβπD·yDπγfωD~QμayDüα≤ππ≤γβD
aβßDa·πγμεω≤γβDπεü×ωμγπ×γεyRD2010PDU]UPDU]ZQU]] 5

261 kx×≤ωγβDωμaβπ≤ω≤γβDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDv·sγuXD×μyπωaΣπDπωuß≤üßD·yDεγΣaμ≤züßDΣ≤−∕ωRD2010PD
VX[PDXTYQXUT 20

260 l≤μπωQvμ≤β×≤εΣüπDiaΣ×uΣaω≤γβDaβßDvμγωγβDzμaβπfüμD≤βDz≤uVQsγß≤f≤üßDvγμγuπDmΣaππRD2010PD^WPDUV[QUWU 8

259 gεεΣ≤×aω≤γβπDγfDω∕üDω∕μüüQß≤αüβπ≤γβaΣDv≤πuaΣ≤zaω≤γβDπyπωüαD|kyzgD≤βDα≤βüμaΣγ−≤×aΣDπ×≤üβ×üπRD2010PD
W^PDUWZQUXY 1

258 mμa≤βDhγuβßaμyDtaβγπωμu×ωuμüDaβßDn≤−∕DzüαεüμaωuμüDvΣaπω≤×DlΣγwD≤βDvγΣy×μyπωaΣΣ≤βüDux≤ßüD
iüμaα≤×πRD2010PDZW]QZXVPDU[WUQU[WZ 2

257 kx×≤ωaω≤γβDεμγ×üππüπDγfDωμ≤vaΣüβωD×üμ≤uαD≤γβπD≤βD×aΣ×≤uαDω∕≤γ−aΣΣaωüD×μyπωaΣπD·yD∕γωDε∕γωγ×aμμ≤üμπRD
IOPiConferenceiSeries:iMaterialsiScienceiandiEngineeringPD2010PDUYPDTUVT^T 0.4

256 yuμfa×üDv∕γωγΣuα≤βüπ×üβ×üDkα≤ππ≤γβDγfDZβuDtaβγμγßDgμμayπ_Dkxεüμ≤αüβωaΣDaβßDl≤μπωQvμ≤β×≤εΣüπD
oβvüπω≤−aω≤γβRD2010PDUUXPDU[]^XQU[]^] 9

255 kΣü×ωμγβ≤×DπωaωüπDγfDtßWOD≤γβπD≤βDε∕γπε∕aωüD−ΣaππüπD×aΣ×uΣaωüßD·yDω∕üDß≤π×μüωüQvaμ≤aω≤γβaΣD
αuΣω≤QüΣü×ωμγβDαüω∕γßRD2010PDWYZPDVXYXQVXY[

254 kxεüμ≤αüβωaΣDaβßDl≤μπωQvμ≤β×≤εΣüπDz∕üμαγßyβaα≤×DyωußyDγfDω∕üDlγμαaω≤γβDaβßDkffü×ωπDγfD|a×aβ×≤üπD
≤βDrayüμüßDr≤ω∕≤uαDt≤×küΣDiγ·aΣωDux≤ßüπRD2011PDVWPDYW]]QYW^[ 66

253 jüβπ≤ωyDfuβ×ω≤γβaΣDπωußyDγfDω∕üDπωμu×ωuμüπDaβßDüΣü×ωμγβ≤×Dεμγεüμω≤üπDγfDβ≤ωμγ−üβQßγεüßDt≤LβMD
×ΣuπωüμπPDβDcDUQUTRD2011PDUUYPDUW^^[QXTTY 9

252 oβωμγßu×ω≤γβRD2011PDU^PD] 1

251 xüΣaω≤v≤πω≤×Dßüβπ≤ωyQfuβ×ω≤γβaΣDπωußyDγfDω∕üDπγΣ≤ßDπγΣu·≤Σ≤ωyDγfDωμaβπ≤ω≤γβDαüωaΣS˛‡Quμaβ≤uαDaΣΣγyπ_Dz∕üD
μγΣüDγfDßâ��ßDγμ·≤ωaΣD≤βωüμa×ω≤γβπRD2011PDYT^PDUUYVQUUYZ 3

250 kxωμa×ω≤γβDγfD×μyπωaΣQf≤üΣßDεaμaαüωüμπDfγμDΣaβω∕aβ≤ßüD≤γβπDfμγαDηuaβωuαQ×∕üα≤×aΣD×aΣ×uΣaω≤γβπRD
2011PDVWPDTXYYTU 20

249 kvaΣuaω≤γβDγfDω∕üDnyßμauΣ≤×Dxüa×ω≤v≤ωyDγfDiaΣ×≤uαDgΣuα≤βaωüDmΣaππDiγβωa≤β≤β−Dy≤Σ≤×aωüDoγβDw≤ω∕D
j≤π×μüωüD|aμ≤aω≤γβaΣD~˛–Dsüω∕γßRD2011PDUXPDUVUQUVZ

248 kvaΣuaω≤γβDγfDω∕üDnyßμauΣ≤×Dxüa×ω≤v≤ωyDγfDiaΣ×≤uαDgΣuα≤βaωüDmΣaππDiγβωa≤β≤β−Dy≤Σ≤×aωüDoγβDw≤ω∕D
j≤π×μüωüD|aμ≤aω≤γβaΣD~˛–Dsüω∕γßRD2011PDUXPDUUQUX

(2011-2010)
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247 nüωüμγ≤βωüμfa×üπ_Daωγα≤×Dπωμu×ωuμüπPDüΣü×ωμγβ≤×DπωaωüπPDaβßDμüΣaωüßDεμγεüμω≤üπRD2011PDUU^PD[]WQ[^W 7

246 kffü×ωDγfDkx×üππDr≤DaβßDiaω≤γβDs≤x≤β−DγβDkΣü×ωμγβ≤×Dyωμu×ωuμüDγfDr≤t≤TRYsβTRYuVDiaω∕γßüDg×ω≤vüD
saωüμ≤aΣDγfDr≤ω∕≤uαQoγβDhaωωüμyDoβvüπω≤−aωüßD·yDl≤μπωQvμ≤β×≤εΣüDiaΣ×uΣaω≤γβRRD2011PD[^PD]TQ]Y 2

245 juyDiaΣ×uΣaω≤γβDgβaΣyπ≤πDγfDtüwDzμaβπεaμüβωDiγβßu×ωγμDs−LunMVQiRD2011PDYVPDUZ]^QUZ^V 11

244 kffü×ωDγfDaββüaΣ≤β−DωüαεüμaωuμüDγβDω∕üD×μyπωaΣΣγ−μaε∕yPDεaμω≤×ΣüDπ≤züDaβßDω∕üμαγεγwüμDγfD·uΣkD
ZβuRD2011PDUWPDUY^^QUZTW 18

243 yyβω∕üπ≤πDaβßDüΣü×ωμγβ≤×Dπωμu×ωuμüDγfDεμγωγβQωyεüDεaμω≤aΣΣyDπu·πω≤ωuωüßD·≤μβüππ≤ωüD·yDεüμ≤γßQfγuμD
ωμaβπ≤ω≤γβDαüωaΣRD2011PDXZPDU]^ZQU^TU 5

242 kxεüμ≤αüβωaΣDaβßDω∕üγμüω≤×aΣDaβaΣyπ≤πDγβDω∕üD×∕aμ−üDωμaβπfüμD·aβßDγfDYVuW_kuDβaβγ×μyπωaΣπRD2011PD
V^PDUTT^QUTUV 9

241 kffü×ωDγfDεaμω≤×ΣüDπ≤züDγβDε∕γωγΣuα≤βüπ×üβ×üDüα≤ππ≤γβD≤βωüβπ≤ωyD≤βDZβuRD2011PDY^PDWTVXQWTWU 42

240 yεü×uΣaω≤γβπDγβDaβγαaΣγuπD×∕üα≤×aΣDπωaωüπDγfDz≤D≤γβπD≤βDlüz≤uWDγ·πüμvüßD·yD∕≤−∕QμüπγΣuω≤γβD~QμayD
q˛†Düα≤ππ≤γβDπεü×ωμaRD2011PDU]XPDUTQUY 6

239 laμQ≤βfμaμüßDüα≤ππ≤γβDγfDz≤Q·aπüßDγx≤ßüπRD2011PD^][PD]ZQ^T 3

238 v∕γωγ×aωaΣyω≤×Da×ω≤v≤ω≤üπDγfDvaμ≤γuπDεüβωavaΣüβωD·≤παuω∕aωüπDuβßüμDv≤π≤·ΣüDΣ≤−∕ωD≤μμaß≤aω≤γβRD2011PD
U]XPDVTU[QVTVV 85

237 yüΣü×ω≤vüDaßπγμεω≤γβDγfDaωγα≤×D∕yßμγ−üβDγβDaD∕QhtDω∕≤βDf≤ΣαRD2011PDUWYPDTUX[TZ 20

236 iaΣ×uΣaω≤γβDγfDiγαεωγβDvμγf≤ΣüπD{π≤β−Dω∕üDj|Q~˛–Dsüω∕γßDfγμDUXDkΣü×ωμγβDj≤aωγα≤×DsγΣü×uΣüπRD2011
PDX^[PDU^QVY 2

235 iaΣ×uΣaω≤γβDγfDiγαεωγβDvμγf≤ΣüπDfγμDxaμüDmaπüπD{π≤β−Dω∕üDj|Q~˛–Dsüω∕γßRD2011PDX^[PDUWQU] 2

234 kΣü×ωμγβ≤×Dyωμu×ωuμüπDγfDjγβγμQg××üεωγμQjγβγμDzμ≤αüμDiγßγεaβωπD≤βDy≤Σ≤×γβRD2011PDVUZPDXTVQXT[ 2

233 yεü×ωμγπ×γε≤×DπωußyDγfDt≤Qμ≤×∕DgΣâ��iγâ��t≤Dηuaπ≤×μyπωaΣRD2011PD^UPDVYUTQVYU] 1

232 q≤βüω≤×DaβßDsü×∕aβ≤πω≤×Dyωuß≤üπDγβDxüa×ω≤γβπDγfDvyμμγΣ≤ßγβüDjüμ≤vaω≤vüπDw≤ω∕DuzγβüRD2011PDWWPDX[TQX]V 5

231 rγ×aΣDπωμu×ωuμüDaβaΣyπ≤πDγfD·γμγβQßγεüßD−μaε∕≤ωüD·yDπγfωDxQμayDüα≤ππ≤γβDaβßDa·πγμεω≤γβD
πεü×ωμγπ×γεyDuπ≤β−Dπyβ×∕μγωμγβDμaß≤aω≤γβRD2011PDUUTPDTYWYTX 15

230 kΣü×ωμ≤×aΣDvμγεüμω≤üπDγfDsa−βüπ≤uαDiaμ·γβDiγQyεuωωüμüßDz∕≤βDl≤ΣαπDgεεΣ≤üßDvγπωDnyßμγxyΣaω≤γβD
zμüaωαüβωRD2012PDUXTZPD 1
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229 gDω∕üγμüω≤×aΣDπωußyDγfDω∕üDγxy−üβDqQüß−üDβüaμQüß−üD~QμayDa·πγμεω≤γβDf≤βüDπωμu×ωuμüDγfDtVuSoμLUUTMRD
2012PDVUPDT[Z]TU 1

228 z∕üμαγüΣü×ωμ≤×Dεμγεüμω≤üπDγfDωuβ−πωüβQπu·πω≤ωuωüßDnüuπΣüμDlüV|gΣDaΣΣγyRD2012PDUUUPDT^W[UT 73

227 gβaΣyπ≤πDγfDauωγ×γμμüΣaω≤γβDfuβ×ω≤γβπD×aΣ×uΣaωüßDfμγαDiγαεωγβDεμγf≤ΣüπDγfDaDtVαγΣü×uΣüDuπ≤β−Dω∕üD
j|Q~˛–Dαüω∕γßRD2012PDXYPDTWYUTV 2

226 iγαεaμ≤πγβDγfDoμγβQiΣuπωüμDjüfγμαaω≤γβπDγfDzμγ≤Σ≤ωüDv∕aπüπDw≤ω∕DtγβQyωγ≤×∕≤γαüωμyDaβßD|aβaß≤uαD
oαεuμ≤ωyRD2012PDU^XPDV]TQV]W

225 y≤αuΣaω≤γβDγfDω∕üDfâ��ßDωμaβπ≤ω≤γβπDγfDΣaβω∕aβ≤ßüD≤γβπD≤βDYvuDXDuπ≤β−DηuaβωuαQ×∕üα≤×aΣD×aΣ×uΣaω≤γβπRD
2012PDVUPDTU[]TU 1

224 iμyπωaΣDπωμu×ωuμüDaβßDα≤×μγwavüDß≤üΣü×ωμ≤×Dεμγεüμω≤üπDγfDΣγwDωüαεüμaωuμüDπ≤βωüμüßDs−uD×üμaα≤×D
w≤ω∕Dr≤lDaßß≤ω≤γβRD2012PDV[PD^UYQ^VU 19

223 kffü×ωπDγfDnüavyDkΣüαüβωDyu·πω≤ωuω≤γβDγβDkΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDraωω≤×üDz∕üμαaΣDiγβßu×ω≤v≤ωyDγfD
lüV|gΣDz∕üμαγüΣü×ωμ≤×Dsaωüμ≤aΣRD2012PD[ZPDVUZQVVU 2

222 iγβωμγΣΣ≤β−DγfDmμa≤βDhγuβßaμyDyωμu×ωuμüDaβßDn≤−∕DzüαεüμaωuμüDsaωωüμDzμaβπεγμωDv∕üβγαüβaD≤βD
vγΣy×μyπωaΣΣ≤βüDux≤ßüDiüμaα≤×πRD2012PDYUPDYYVQYZT

221 iΣuπωüμDαγßüΣD≤βvüπω≤−aω≤γβDγfD×∕üα≤×aΣD·γβß≤β−DγfDüΣüαüβωπD≤βDπ≤Σ≤×aDaβßDwaωüμRD2012PDW[^PDTUVTXT 1

220
iγαεaμaω≤vüDyωußyDγfDg·πγμεω≤γβDyεü×ωμaDγfD|VOPDiμWOPDaβßDsβXO≤βD˛–QgΣVuWhaπüßDγβD
l≤μπωQvμ≤β×≤εΣüπDiγβf≤−uμaω≤γβâ��oβωüμa×ω≤γβDiaΣ×uΣaω≤γβπRDJournaliofitheiPhysicaliSocietyiofiJapanPD
2012PD]UPDUTX[T^

1.5 21

219 iγαεaμaω≤vüDyωußyDγfDsuΣω≤εΣüωDyωμu×ωuμüπDγfDsβH—{XO}HD≤βDqH {V}Hy≤lH {Z}HPDqH {V}HmülH {Z}HPD
aβßDqH {V}Hz≤lH {Z}HDhaπüßDγβDl≤μπωQvμ≤β×≤εΣüπDiγβf≤−uμaω≤γβâ��oβωüμa×ω≤γβDiaΣ×uΣaω≤γβπRD2012PDYUPDTVVZTX 6

218 l≤μπωDεμ≤β×≤εΣüπD≤βvüπω≤−aω≤γβDγfDω∕üDπωμu×ωuμüDaβßDπωa·≤Σ≤ωyDγfDr≤t≤uVDßγεüßDw≤ω∕DiγDaβßDsβRD2012PD
X[PD[YY]Q[YZW 11

217 yωμu×ωuμüDaβßDi∕üα≤×aΣDhγβß≤β−DγfDh≤βaμyDYωωüμ·≤uαDmüμαaβ≤ßüπPDY·WmüYDaβßDY·müWPDvμüεaμüßD·yD
n≤−∕QvμüππuμüDaβßDn≤−∕QzüαεüμaωuμüDxüa×ω≤γβπRD2012PDUUZPDVUYWQVUY] 12

216 l≤μπωQεμ≤β×≤εΣüπDaβßDüxεüμ≤αüβωaΣD≤βvüπω≤−aω≤γβDγfDω∕üDαγμε∕γΣγ−yDγfDΣayüμQπωμu×ωuμüßDr≤t≤uVDaβßD
r≤iγuVRD2012PDVVPDUV][X 57

215 yuμfa×üDaβaΣyπ≤πDγfD≤γβ≤×DΣ≤ηu≤ßπDw≤ω∕DaβßDw≤ω∕γuωDΣ≤ω∕≤uαDπaΣωDuπ≤β−D~QμayDε∕γωγüΣü×ωμγβD
πεü×ωμγπ×γεyRD2012PDUUZPDUT][TQY 15

214 oβωüμfa×≤aΣDΣayüμDfγμαaω≤γβDaωDZβuSißyD≤βωüμfa×üRD2012PDVY]PD]T^TQ]T^W 6

213 vμüεaμaω≤γβPD×μyπωaΣDπωμu×ωuμüDaβßDε∕γωγΣuα≤βüπ×üβ×üDγfDΣ≤ω∕≤uαDαa−βüπ≤uαDαaβ−aβüπüD·γμaωüD
πγΣ≤ßDπγΣuω≤γβπPDr≤s−Uâ��xsβxhuWRD2012PDYUVPDVVWQVV^ 9

212 yωußyDγfDω∕üDkΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDsa−βüω≤×Dvμγεüμω≤üπDγfD˛µQlüVuWD·yDl≤μπωQvμ≤β×≤εΣüπD
iaΣ×uΣaω≤γβDaβßDsγΣü×uΣaμDuμ·≤ωaΣDiaΣ×uΣaω≤γβπRD2012PDUUZPD]Z]]Q]Z^U 37

(2012-2012)
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211 i∕üα≤×aΣDyωaωüDgβaΣyπ≤πDγfDkβωμaεεüßDt≤ωμγ−üβD≤βDiaμ·γβDtaβγ∕γμβπD{π≤β−DyγfωD~QμayDkα≤ππ≤γβDaβßD
g·πγμεω≤γβDyεü×ωμγπ×γεyRD2012PDUUZPDZ[^WQZ[^^ 4

210 kΣü×ωμγβ≤×Dπωμu×ωuμüDaβaΣyπ≤πDγfDsβQDaβßDlüQ×γßγεüßDoβVuWD·yDε∕γωγüα≤ππ≤γβDy≤üΣßDαüaπuμüαüβωπRD
2012PDXT[PDXX]YQXX]] 4

209 l≤μπωQεμ≤β×≤εΣüπDπωußyDγfDω∕üDΣγ×aΣDπωμu×ωuμüDaβßD×μyπωaΣDf≤üΣßDγfDY·DVOD≤βDπγß≤uαDaβßDεγωaππ≤uαD
∕aΣ≤ßüπRD2012PDVUPDTW[UTV 1

208 wuaβωuαDyyπωüαπD≤βDi∕üα≤πωμyDaβßDv∕yπ≤×πRD2012PD 2

207 gβaΣyπ≤πDγfDω∕üDqDyaωüΣΣ≤ωüDr≤βüπD≤βD~QxayDkα≤ππ≤γβDyεü×ωμaRD2012PD

206
iaiuuVDaβω≤füμμγαa−βüω≤παDuπ≤β−Dπ∕aΣΣγwDwüΣΣDaßßüßDπγΣüΣyDωγDaωγα≤×Dεγωüβω≤aΣDfγμD−üβüμaω≤β−D
uVâ��D·aπ≤πDπüωDγfDεüμ≤γß≤×DαγΣü×uΣaμDγμ·≤ωaΣπDw≤ω∕D×γβπ≤ßüμaω≤γβDγfD×γuΣγα·Dεγωüβω≤aΣD≤βDπγΣ≤ßD≤βDaβD
rjgRD2012PDUUVPDXXQYV

5

205 kffü×ωπDγfDnüavyDkΣüαüβωDyu·πω≤ωuω≤γβDγβDkΣü×ωμγβ≤×Dyωμu×ωuμüDaβßDraωω≤×üDz∕üμαaΣDiγβßu×ω≤v≤ωyDγfD
lüV|gΣDz∕üμαγüΣü×ωμ≤×Dsaωüμ≤aΣRD2012PDXUPDUWX]QUWYW 28

204 wuaβωuαQ×∕üα≤×aΣDa·D≤β≤ω≤γDπωußyDγfDω∕üD×μyπωaΣQf≤üΣßDaβßD×∕aμ−üDωμaβπfüμDüβüμ−≤üπDγfD
βaβγ×μyπωaΣΣ≤βüDYVuW_DkuWORD2012PDUVPD[WVQ[WZ 6

203 kΣü×ωμγßüεγπ≤ω≤γβDγfDüxfγΣ≤aωüßDβaβγπ∕üüωD×γΣΣγ≤ßDfμγαDω∕üDεaμω≤aΣΣyDπu·πω≤ωuωüßD·≤μβüππ≤ωüDaβßD
üΣü×ωμγ×∕üα≤×aΣDεμγεüμωyRD2012PDW^ZPDWXUQWXY 3

202 oβfΣuüβ×üDγfD×ΣuπωüμπDγβDω∕üD×μyπωaΣDπuμfa×üDγfDtaiΣDaωD≤β≤ω≤aΣD−μγwω∕Dπωa−üD≤βvüπω≤−aωüßD·yDαγΣü×uΣaμD
ßyβaα≤×πDπ≤αuΣaω≤γβπRD2012PDUZZPDWUQW^ 7

201 kff≤×≤üβωDsüω∕aβüDiγβvüμπ≤γβDωγDnyßμγ−üβD·yDω∕üDlγμ×üQg×ω≤vaωüßDux≤ßüπDγβDoμγβDvaμω≤×ΣüDyuμfa×üπRD
2013PDUU[PDUZUTXQUZUU] 17

200 rγ×aΣDπωμu×ωuμüDaβaΣyπ≤πDγfD∕üav≤ΣyD·γμγβQßγεüßDß≤aαγβßD·yDπγfωDxQμayDπεü×ωμγπ×γεyRD2013PDW^PDYWQY[ 6

199 wuaβω≤ωaω≤vüDaβßl≤β−üμεμ≤βωgβaΣyπ≤πDsüω∕γßDγfDt≤ωμγ−üβD≤βDmμaε∕≤ω≤×Diaμ·γβDsaωüμ≤aΣπD{π≤β−D
zγωaΣQkΣü×ωμγβQY≤üΣßDyγfωD~QμayDg·πγμεω≤γβDyεü×ωμγπ×γεyRD2013PDYVPDTXUWTX 3

198 kε≤ωax≤aΣDωμaβπfγμαaω≤γβDγfD∕×εâ��f××Dz≤Dπu·Σaωω≤×üπDßuμ≤β−Dβ≤ωμ≤ß≤β−Dεμγ×üππüπDγfDüvaεγμaωüßQz≤Dω∕≤βD
f≤ΣαπDßuüDωγDβ≤ωμγ−üβQ≤αεΣaβωaω≤γβRD2013PDY[[PDyU]QyVX

197 i∕aμa×ωüμ≤zaω≤γβDγfDüε≤ωax≤aΣDωμaβπfγμαaω≤γβDε∕üβγαüβaD≤βßu×üßD·yDω∕üD≤βωüμa×ω≤γβDγfD≤αεΣaβωüßD
tQ≤γβπDw≤ω∕Dz≤Dω∕≤βDf≤ΣαπRD2013PDWUYPDUWUQUWY 1

196 l≤μπωQεμ≤β×≤εΣüπDπωußyDγfDω∕üD×∕aβ−üD≤βDω∕üDüΣü×ωμγβ≤×Dεμγεüμω≤üπDγfDt≤lVD·yDω∕üD≤βωμγßu×ω≤γβDγfD
γxy−üβRD2013PDUTYXQUTYYPDV^WQV^Z 3

195 tγβQμaμüDüaμω∕Dw∕≤ωüDüα≤ππ≤γβDε∕γπε∕γμ_Dz≤QßγεüßDs−gΣVuXRD2013PDUTVPDTWUUTX 23

194 yyβω∕üπüπPD×μyπωaΣDπωμu×ωuμüπPDaβßDαa−βüω≤×Dεμγεüμω≤üπDγfD×yaβγQ·μ≤ß−üßDsβLooMâ��t·Lo|MD·≤αüωaΣD
aππüα·Σ≤üπRD2013PDYVPDXVXQXV] 6
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193 kffü×ω≤vüDluβ×ω≤γβaΣ≤zaω≤γβDγfDj≤πγμßüμüßDux≤ßüDraωω≤×üπDγβDoμγβDvaμω≤×ΣüDyuμfa×üπD{π≤β−D
sü×∕aβγ×∕üα≤×aΣDxüa×ω≤γβπRD2013PDUU[PD^^T]Q^^U^ 12

192 oβvüπω≤−aω≤γβDγβDω∕üDß≤ππγΣuω≤γβDγfDsβD≤γβπDfμγαDr≤sβVuXD×aω∕γßüD≤βDω∕üDaεεΣ≤×aω≤γβDγfDΣ≤ω∕≤uαD≤γβD
·aωωüμ≤üπ_Dl≤μπωDεμ≤β×≤εΣüDαγΣü×uΣaμDγμ·≤ωaΣDαüω∕γßRD2013PDUUWPDUX]QUYX 25

191 uβüQj≤αüβπ≤γβaΣDrγβ−Dxaβ−üDuμßüμDγfDguωγ×γμμüΣaω≤γβDluβ×ω≤γβπDfγμDvγΣyüω∕yΣüβüDzyεüDiΣuπωüμπD
{π≤β−Dω∕üDj|Q~˛–Dsüω∕γßRD2013PDYWXPDU[QVU

190 kffü×ωπDγfDoβωüμfa×üDxγu−∕βüππDaβßDraωω≤×üDyωμa≤βDγβDvüμεüβß≤×uΣaμDsa−βüω≤×Dgβ≤πγωμγεyD≤βDiγSvßD
suΣω≤ΣayüμRD2013PDYWXPD[QUU 6

189 iaΣ×uΣaω≤γβDγfDguωγ×γμμüΣaω≤γβDluβ×ω≤γβπD{π≤β−Dω∕üDjvQ~˛–Dsüω∕γßDfγμDUXDkΣü×ωμγβDj≤aωγα≤×D
sγΣü×uΣüπRD2013PDYWXPDUVQUZ

188 y≤β−ΣüQαγΣü×uΣüD≤αa−≤β−DγfD−γΣßQ·≤βß≤β−Dεüεω≤ßüDaßπγμ·üßDγβDguLUUUMRD2013PDV^PDXTYQ^ 4

187 r≤Ooβωüμ×aΣaω≤γβDγfDsaβ−aβüπüDlüμμγ×yaβ≤ßüDaπDoβvüπω≤−aωüßD·yDoβDπ≤ωuD|aΣüβ×üQj≤ffüμüβω≤aΣD
g·πγμεω≤γβDyεü×ωμγπ×γεyRDJournaliofitheiPhysicaliSocietyiofiJapanPD2013PD]VPDT^X[UT 1.5 10

186 kΣü×ωμγβ≤×S×∕üα≤×aΣDyωaωüDgβaΣyπ≤πDγfDr≤−∕ωDkΣüαüβωDsaωüμ≤aΣπD{π≤β−Dyyβ×∕μγωμγβQxaß≤aω≤γβDyγfωD
~QμayDyεü×ωμγπ×γεyRD2013PDYVPDYY]QYZV 1

185 jüπ×μ≤εω≤γβDγfDjüΣγ×aΣ≤züßDkΣü×ωμγβπD≤βDtü−aω≤vüDoγβπDrüaß≤β−DωγDvü×uΣ≤aμDoγβ≤×Dsaωüμ≤aΣDvμγεüμω≤üπD
πu×∕DaπDgβω≤füμμγαa−βüω≤παD{π≤β−Dω∕üDyo}hDsüω∕γßD≤βDaDjüβπ≤ωyDluβ×ω≤γβaΣDz∕üγμyRD2014PD

184 v∕γωγ×aωaΣyω≤×Dg×ω≤v≤ω≤üπDγfDrayüμüßDt≤γ·aωüDvüμγvπk≤ωüDLgKgβ—|—α≤βuπaUt·βuWβOUPDg_DiaPDraMDw≤ω∕D
yu·πω≤ωuω≤γβDγfDz≤DaβßD}DfγμDt·RD2014PDVYPDVXVQVX[ 2

183 z∕üγμüω≤×aΣDgβaΣyπ≤πDγfDω∕üDyu·πω≤ωuωa·ΣüDsüωaΣDγβDω∕üDz∕üμαγüΣü×ωμ≤×Dvüμfγμαaβ×üDγfDiasβuWRD
2014PDUYYPD^QUX

182 z∕üγμüω≤×aΣDkβ∕aβ×üαüβωDγfDz∕üμαγüΣü×ωμ≤×Dvμγεüμω≤üπDγfDyμUâ��xraxz≤uWRD2014PDUYYPDUUUQUU] 2

181 z∕üμαγüΣü×ωμ≤×Dεμγεüμω≤üπDγfDgΣQLsβP~MQy≤DiYXQε∕aπüDL~DcDxuDaβßDxüMRD2014PDUUYPDTVW[T] 28

180 kΣü×ωμγβ≤×Dyωμu×ωuμüDγfDmüQy·QzüDyyπωüαDiaΣ×uΣaωüßD·yDj|Q~˛–Dsüω∕γßRD2014PDUYYPDYVQY] 5

179 kΣü×ωμγβ≤×Dπωμu×ωuμaΣD×∕aβ−üDßuüDωγD×μyπωaΣDπωμu×ωuμaΣDωμaβπfγμαaω≤γβDfμγαD˛‡QDωγD˛†Qε∕aπüπDγfDr≤[|tXRD
2014PDY^^PDVTVQVTY

178 kΣü×ωμγβ≤×Dπωμu×ωuμüDγfDπ≤ΣvüμD∕aΣ≤ßüDßγεüßD−ΣaππüπRD2014PDVZVPD[XWQ[XZ

177 gDεγΣaμ≤zaω≤γβDμuΣüDγβDaωγα≤×Daμμaβ−üαüβωπDγfD−μaε∕≤ωüQΣ≤küD·γμγβD×aμ·γβ≤ωμ≤ßüRD2014PD[UPDUQUT 7

176 oβvüπω≤−aω≤γβDγfDω∕üD×∕aβ−üD≤βDω∕üDüΣü×ωμγβ≤×Dεμγεüμω≤üπDγfDlülWD·yDω∕üD≤βωμγßu×ω≤γβDγfDγxy−üβDuπ≤β−D
aDαγΣü×uΣaμDγμ·≤ωaΣDαüω∕γßRD2014PDUUXPDWXTQWXX 4

(2014-2013)
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175
y≤ωüQyεü×≤f≤×Dgωγα≤×DaβßDkΣü×ωμγβ≤×Dyωμu×ωuμüDgβaΣyπ≤πDγfDkε≤ωax≤aΣDy≤Σ≤×γβDuxyβ≤ωμ≤ßüDz∕≤βDl≤ΣαDγβD
y≤iLTTTUMD·yDv∕γωγüΣü×ωμγβDaβßDgu−üμDkΣü×ωμγβDj≤ffμa×ω≤γβπRDJournaliofitheiPhysicaliSocietyiofiJapan
PD2014PD]WPDTXXZTX

1.5 5

174 kffü×ω≤vüDiγαεγπ≤ωüDvμüεaμaω≤γβD·üωwüüβDmμaε∕≤ωüDaβßDoμγβDvaμω≤×ΣüπD·yDω∕üDoβωüμfa×≤aΣDsüß≤aω≤γβD
γfDlγμ×üQg×ω≤vaωüßDuxy−üβDgωγαπRD2014PDYWPDUZ[WZQUZ[YW 5

173 iγμüDaβßD|aΣüβ×üDyωμu×ωuμüπD≤βDq˛†D~QμayDkα≤ππ≤γβDyεü×ωμaDγfDi∕μγα≤uαDsaωüμ≤aΣπRD2014PDUU]PDVVVTVQVVVUT 11

172 süΣω≤β−Dεγ≤βωπDaβßD×∕üα≤×aΣD·γβß≤β−Dεμγεüμω≤üπDγfDWßDωμaβπ≤ω≤γβDαüωaΣDüΣüαüβωπRDIOPiConferencei
Series:iMaterialsiScienceiandiEngineeringPD2014PDZUPDTUVTV^ 0.4 5

171 u·πüμvaω≤γβDγfDuμ≤üβωüßDuμ−aβ≤×Dyüα≤×γβßu×ωγμDuπ≤β−Dv∕γωγQkΣü×ωμγβDkα≤ππ≤γβDs≤×μγπ×γεüDLvkksMD
w≤ω∕DvγΣaμ≤züßDyyβ×∕μγωμγβRD2015PDZVVPDXXQX^ 0

170 gΣΣγyDjüπ≤−βDhaπüßDγβDsγΣü×uΣaμDuμ·≤ωaΣDsüω∕γßRD2015PDYXPDVT[QVU[

169 vγwßüμD~QμayDj≤ffμa×ω≤γβDgβaΣyπ≤πDγfDr≤αüQv∕aπüDyγΣ≤ßDyγΣuω≤γβD≤βDiγβvüμωüμDyΣa−RD2015PDYYPDZUZQZVV 8

168 oβvüπω≤−aω≤γβDγfD{βγ××uε≤üßDkΣü×ωμγβ≤×DyωaωüπDβüaμDω∕üDlüμα≤DrüvüΣDγfDvγΣyπ≤ΣaβüDuπ≤β−DxüπγβaβωD
gu−üμDyεü×ωμγπ×γεyRD2015PDZVVPDUZXQUZ^

167 kΣü×ωμγβ≤×Dvμγεüμω≤üπDγfDZPUWQh≤πLωμ≤≤πγεμγεyΣπ≤ΣyΣüω∕yβyΣMεüβωa×üβüDvμγ·üßD·yDoββüμQy∕üΣΣD
yεü×ωμγπ×γεyRD2015PDZVVPDYTQYX

166 sγΣü×uΣaμDγμ·≤ωaΣD×aΣ×uΣaω≤γβπDγfDkuQßγεüßDyμgΣVuXD×ΣuπωüμπRD2015PDVTZPDXVQXY 4

165 z∕üDj|Q~˛–DsγΣü×uΣaμDuμ·≤ωaΣDiaΣ×uΣaω≤γβDsüω∕γßDaβßDxü×üβωDjüvüΣγεαüβωRD2015PDWQVW
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