#=R20

SRR R E B RS (B - RIHAARARZETOISL)
REWEE

ABRRXOABE—WITARSNET

WRRES | EERESABERBERLERTORRAEEONE
ikt oY KA TEHRR - 518
R4 pE B

1. BFEREEEAR

FR23FE2A10B~TH26%E3A31H

2. IRZ DIRR .
- (B M)
- : o X1 = In:.\ % = =1 17X Rz %]
settned | < ez | ¥ ?E”M IWAREAE | wiTE | RuuTE | EEaS
BEERE 125,000,000]| 125,000,000 0| 125,000,000( 125,000,000 0 0
HERE 37,500,000{ 37,500,000 0| 37,500,000( 37,500,000 0 0
=i 162,500,000] 162,500,000 0| 162,500,000] 162,500,000 0 0
3. ITEENR .
(B M)
#H TR2FE | FR23FE | TRUEE | FH2SFE &t
MaE 25,000 53466,170] 12,989,127| 22037,176] 88517473
RE 0 783,469 717,667 2,057,141 3,558,277
BE - ANGEE 0 1,591,414] 17,900,983| 12,021,281 31,513,678
ZDfth 0 736,048 237,850 436,674 1,410,572
EEREE 25,000 56,577,101 31,845627| 36,552,272 125,000,000
HEREE 0| 13401928 11,927,676] 12,170,396 37,500,000
&5t 25,000 69,979,029 43,773,303| 48,722,668 162,500,000
4. FHEAMSE(EXIZTHAE LI 1IROMENS0FHUEDED)
o R . ==X &% A =
x 2 Ny i BRI
nes 4o B8 | wpem | @m | £A88 REHAREE
11945AE R 70— vk |mubsmm-ap u 1 661,290 661,290|H24. 2.21 RrK=E
BEEEHBIERRMIShERNANBEMEBEER  |ssanazym vsvizoser 1 47,943,000 47,943,000 H24. 3.29 j(w;ijci
BEFYUIN ota-tiaty et 1] 1,157,625] 1,157625[H24.3.9 | KFRK*¥
%‘Jﬁ&‘ﬁiﬁ%z‘ﬂ%ﬁ 1 6,531,000 6,531,000 (H24. 4.5 NN
AT—THIHER 1 630,000 630,000|H24. 8. 6 KK
E%ﬁ:‘*ﬁ%Pr@mgPlus 1 1,281,000 1,281,000|{H24. 9.12 NN
TAFNFEYRNT BT GITWIANG [resormnissiromm s 1 992,512 992,512[H25.6.10 | KERKZE
71 1-ASLDF R VA7957M OPS-1000 1 525,000 525,000|H25. 8. 9 KK
Nanonis SPM Control System Package [sarms-smasrms sees 1 10,521,000 10,521,000|H25.10. 3 KR KZE
AT BARMLT-120 GFIN RS | 1=y 8l 1 2,142,000 2,142,000|H25.12.27 | KRKZ

5 IERMRDME



#=R20

EERTO—THMBICISLERENDORENEICE I HLOVARREEDRIEICHILIz, COFER ALFEEESAPD
HEBENEAFTUHEENORSDRBHICEOVTEY, RFOERRMEEITKRST LA GTRICIEATES, COHEICE
Y. BEEZTHAICHLEHOL T ERETIEBEANARYE CHOBRRFOLRRAEICRYILIz, COLSITARD FEBRT ST
RISHL T TREEMNMMTADENRESNI-DT, FEEME, PR P TIIEL, T =0/ XA—a 0 EEEEDH LK
LEANGRTHENTED, MERBICEITOIRISHOREENERRSENE, FURRBOEVVMEZHRET S ENTE B
REFEER ESEHI LTINS,




H=X21

FREES | GRO69

Sin R REEMAE (Rxin- RHRAARBERZIETOTSL)
MRARRHES
AEXOABTE—RICARSNET]

EEMHSHBEMIRZAV-ERFOTRREEZDRE

MERER
(FEREERLR) Development of chemical identification of single atoms by scanning probe
microscopy
oA . 3 . -
MAMB- BB | Kk TEHRB- £5E

B4

(FER&EERED) Osaka University, Graduate School of Engineering, Associate Professor

K4 HMARER
(FERZEEERED)

Yoshiaki Sugimoto

AERRDOME
(F030) -

EBERTO—THEMBICIHIEEREENORBREICE I HILLRREEEDRIEICKD)
Lize COFEF ALERENDPOREEESNEAFTUHEENORD DA BICEINTEY. R
FOEREUEICKST  HRRALGRRICIEATES, COHEICKY. EETHAICLEDHLT .
PEEETIIHANDHYETHO-BRREFOLRREICHIILIz. COXIICHED FEERT
BRARITHLT. TRRAEMNTRDIENREIN-DOT, FERYE, MHEBZLFTEEL Y
=2/ R—=230 CEEBHOSMBIEENCRTHIENTES, MEREICH A RGO
REENERBIENE KUEREOSVMELZRAR TN TE, BEREFEZMLIEEHIL
[ZD4hN 5,

(EX):
The method for chemical identification based on precise chemical force measurements using
scanning probe microscope has been newly developed. Since this method can separate covalent
and ionic characters in the chemical bond, it can be applied to various elements with different
electronegativity. We used this technique to identify oxygen atoms that have not been identified

so far in spite of importance for organic molecules. It can be widely used for catalysis related with
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green innovation as well as semiconductor physics and material science. If the method for
identification of reactants on surface of catalysts is developed, new catalysts with better

properties can be developed, which will improve our quality of life.
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