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PRL 102, 215502 (2009) PHYSICAL REVIEW LETTERS MR

Manipulation of Single Atoms by Atomic Force Microscopy as a Resonance Effect

Byungsoo Kim* and Vakhtang Putkaradze
Department of Mathematics, Colorado State University, Fort Collins, Colorado 80235, USA

Takashi Hikihara

Department of Electrical Engineering, Kyoto University, Katsura, Nishikyo, Kyoto, 615-8510 Japan
(Received 22 March 2009; published 27 May 2009)

Extraction and deposition of single atoms using an atomic force microscope tip is a promising
technique for building nanostructures. Previous theoretical models for this technique, based on adiabatic
atom motion in either classical or quantum mechanics settings, encountered an apparent difficulty in
explaining atom extraction and deposition for the same experimental conditions. We resolve that difficulty
by showing that both extraction and deposition of atoms can be formulated in terms of pure classical
mechanics as a resonance effect, arising from a combination of interatomic forces and vibrations of
individual atoms.

DOI: 10.1103/PhysRevLett.102.215502 PACS numbers: 62.25.—g, 34.20.Cf, 46.40.Ff, 81.16Ta




B D=BOIZXERRT oH

o EH i DEE (BRI

® HIEXDMIENDHEF (BEX, MiE)
mIEDRMT

WoS
SIAADIL—IL
® 55| Scopus

® f%5|S

5'6 D) AR
FEDI TR~ DHE
® &%@ﬁ%ﬁ




HRELCLRITELENIE !

FiBBH- - YE:

A

E<H LWV E DRI

RICHREZ 2<{ETS
YETREA

> [

3=yl

=R L L
gl Rk

PHEECELAS

XEEEMATHEE?




MR L FIMEHDSE

OUR RESEARCH
INDICATES YOUR SUPPORT

/ . 1S A MILE WIDE,
AN INCH DEEP

www frankandemest.com

-‘

N

2

. tTH

p

—<
BobThaves@aol.com

Copyright (¢) by Thaves. Distributed from wwwthecomics.com.




Open Source (V—ZD2E)

- Open Source Initiative (OSI)
- Netscape DIEZE
* Linux [CREFEESN SH0SDIEE

vV BHRGBEMMNTELIL

vV JY—ROA—KRH*AFTEEHIE

V REMMNEETE.REMIZEICLSAE REERTESIE

V EZNRHROEMEFZEDHDIGEICIE. A—MHOREBEERLTEMEDAL
vV BEADTIL—TEEZRILAENTE

v BEREEICEOSWEERIZELLEWNE

vV BEMICBWTEMZAtE o RZMEELELLGNE

vV BERGBIEKELLZNE

v BICEATERASINAMMDY IO 7EHIBRLAELN &

v BRI ER-OTNNSIE

http://ja.wikipedia.org/wiki/A—T ) —2X




£&85 & L TDWikipedia

TR

* THLELRABTHERITHEC

- HEORYILLERELBERZA 514 U THERE

- RLVFATEMRIBEL-NRZERFETSHOAMA
ETEE

e -

- E{EN

- ERES

- LRAROESHE L OBYE (BFHROAHKM)
- FHEBROBRTREHE (VTFILFA L)

- BEITERT 5 F TORRERE




Open Access (A#51DHF)

FIZEMFROREICEALTHEONSIEET. LERICIX
FHTEERE . ERICIIEE ODSEMMESIEEHINT-EX
A 3— b B L CTHEDNEN CRE TREIRERIC
Bl{_& (http://ja.wikipedia.org/wiki/A—T 7+ X)

I V3

11
MEZTEALEARBRD /AT IT7IERAEHEL

(FA)NEREDEREFEICLD)

sEREVE RO

FAFEZEFIE (ER25FE4H18)

HR (Open Access Theses and Dissertations)
ICHARDZEA /XL EERFH

(Ll




Open Science

4 <RRZEATL>

8 v ESHMOEMEH
v, iy |V AUSAY—ILIEFA- BT BT D
HATI /A @ ¥ SRAXROEIEZNRLIGEET D

EE BV FSAaT R — a3 DRIE NS
74’7‘)1! —ll"l'.'/ ,l » / %A%umjAblliaBﬁﬁ

St [ < whD—2{esh=Fl%>
BRIADS | Y HRPOMEEYRERIT
e e rmonsaoc—xr | v Kl $ D) EX e

V A—T YA I RDERRE
V A—T A IO RO EN




M EE ELLEMEEXEC DL

b5 K 17 I}_\_LI <FE>

5 8 7 v’ Publish or Perish &Z24iT H bl 0D & B
= | v Publish and Perish B0 E| K
ﬂL T v BB RO 5 1 EHoE - ik

<EZ5H>

Rthnkmg}fhh larly __E_ <%L\Tﬂé >




__________________ TOMORIAEHE
FITYET, T, HAEHEET ENEYFLELED,
TLIUrE BT AR ARE  AESA TS

"7 T 7 YAk (http://ja.wikipedia.org/wiki/ArXiv)

RSV TF 4 TFIZEDILH 4 LEE
AX75ERAEILHERR

Cornel | K&
HWEIFSHEIZZES—H—/\ (EBEYWEHEFRLEB)

RT7 AL FEDEER (Grigory Yakovlevich Perelman)

vk E DRI AR
ABCFREDEER (FIRfRAT

R 2R —EHER)
http://www.kurims.kyoto-u.ac.jp/

~motizuki/Inter-universal%20Teichmuller%20Theory%201.pdf

|-




REFDYRD M Z9r LI=awXHR

201559A7H(AER)
FJournal of Integrated Creative StudiesiVol. 1 No. 1&%4 R [Now available on KURENAI :
Journal of Integrated Creative Studies Vol. 1 No. 1]

RBRER2HWHRUARIMN  KURENAI T, RBAXERRERZEEHAR L= RITTIRFv—F )V lJournal of Integrated
Creative Studies] Vol. 1 No. 1(2015-03-10)Z8 &ML ELL,
FESBOEE AT —VRIBRARIT, 201 5SF3/ICVRFr—FNELTRITFIENAESRHICE O<REHETT . ( IEEICONT))

M Journal of Integrated Creative Studies

RIT- IR KRR L Z B 721 = (International Research Unit of Future Creationology, Kyoto Univ.)
Journal of

Integrated

Creative Studies

e Vol. 1 No. 1(2015-03-10)D B X




REAEA—T LT I RAHOAR

 REBEEE . RBARA—TUFIERA ERRUELE

ERBERF © 2015-05-07 (12689 £ v k)

RBRFIE. 2015%F4F288C "RERFA-T 77 AK#) ZFRULELE,. Chiz, RBXZFOHEED
SHHUICFMTRXEOWRHRE, RBAFPAMER KIS UKURENAL IT&DAYF—Ry b ETR
RIRAT 3%, BREOBBETHHDTT,

sRJBREA T T7 7 AKEE. FRQTEFEPICRBFABFETT. FHEIEERE. FANLERWCULE
ER

WRBRKEA TP AFE
http://www.kulib.kyoto-u.ac.jp/uploads/ocapolicy.pdf

http://www.kulib.kyoto-u.ac.jp/modules/content0/index.php?content id=92
aFEBAFZMER Y RY b UKURENAI
http://repository.kulib.kyoto-u.ac.jp/dspace/

http://www.kulib.kyoto-u.ac.jp/modules/content0/index.php?content id=88

(REEEERLD] Eﬁ%ﬁ‘i% 'j:

HARBREA T FI/LRAETRIER, HREBMTIASAL—Ya v ZREL, BRIBEBALIFILE PYAN
MOBIHICEZMS KERALBRZILEISNET, RARKIC, FHHARICEBT SENURICHUTRILINE g b EAN Fa:ﬁ-g—é
NEREZHRICLTT, COA—TU 77 AL VWSHRIRERVICERERLMD ZRETVIRT A ANt
ETRINEXTOEISE, RLOBW—HROMREDOZAHICLDEESNTER L, LML, COEREXRZFE
B, 2FAHOBRICED, KPRELTA-T V77 A ZHETIEREZRESMILE LU,

KURENAIIZ, 20065 DEMMBLIE, BENBRNICREUCHARBERARZERLTEI LY, RET
F BN EOEXT -5 HHRAIELS ERASAREOMEURI NI EB>TVERT, "REXFA-T
YZ7eAFE ODERICELD, REBRFERE. LDELOHF - HIRARZKURENAITALS ARL, FRHR
DERICHFSITDLEBIC. RPEUVTDHESNBREZRLLVLTWAETY,

SIR L






