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® Scanning Probe Microscope (SPM)
- A®9N1T Better and Faster Tips
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* 1 lwnalulagiBaa1uIn (Computational Nanotechnology)

- qeamsnsesdemuamanaint (Multidisciplinary =

Physics + Chemistry + Biology + Machanical
Engineering + Electrical Engineering + Structural
Engineering + Manufacturing Engineering)

- @esms Multiscale Modeling and Simulation =
Microscopic + Mesoscopic + Macroscopic
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Liu et al, Acc. Chem. Res. 33 (2000) 457.
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* NIV (Multidisciplinary)

- Device Physicist - Condense Matter Theoretician
- Polymer Engineer - Computational Scientist

- Theoretical Chemist
(@U1AA) - Surface Physicist 91MTU SPM

* Tn5aM5Id8
Experiment + Theory + Computation ===> Engineering

- Conducting Plastics - Organic LED
Computation + Experiment
- Molecular Rectifiers - Solar Cell Materials

Computation

- Structure of Metalloprotein - Carbon Nanotube
- Simulation of Soft Condensed Matters

Theory

- Quantum Hall Effect - Path Integral

Policy Research
- Architecture of Molecular Electronics and Devices
- Survival of Thailand in the Nanoage
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* nangAIuUNAANYI (Graduate Program)

- Physics (M.Sc.-Ph.D)
- Materials Technology (M.Sc.)

- Computational Science / Scientific Computing
(M.Sc.)
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AHYDUINANSINT D, sm’dmu, Conference, Introduction

* itri.loyola.edu
(World Technology Report)

o www.itri.loyola.edu/nanobase
(Nanotechnology Database)

o www.sematech.org/public/home.htm
(International Technology Roadmap for
Semiconductor)

o www.mitre.org/technology/nanotech
(MITRE Nanoelectronics)

e cnst.rice.edu/reshome.html
(Bucky Ball wag Nanotube)

e Www.atomasoft.com
(Portal Site for Nanotechnology)

VDU U

AMUNNUNDINUAHVAYUNTIVY (3.D.0.)

Center of Nanoscience and Nanotechnology Mabhidol University



Faculty of Science

Mahidol University

wlumalulagnusisdalua

¥a

59978 lLUa

d121 /1 a.4.

UNVINADNITNNBIB L4

walwlad

Richard Feynman

Wand / 1965

vaurau luuna Tulad

Robert S. Mulliken

@l / 1965

Y A adg
Iﬂ‘iﬂﬁ’iNlG}NBmﬂﬂiﬂu Lae

-9 =
NUDSIAY

Ernst Ruska

Wand /1986

v Jad
@@ﬂllﬂﬂﬂé}ﬂQﬂa‘ﬂﬁuaLaﬂﬁﬁﬂu

Ge_rd _anmg Wand /1986 99N UY Scanning Tunneling
Heinrich Rohrer
Microscope
Donald J. Cram 1Al / 1987 1/51Tutana (Supramolecules)
Jean-Marie Lehn
Charles J. Pedersen 118 Self Assembly
Elias James Corey | 551/ 1990 Retrosynthetic Analysis
Robert F.Jr. Curl 1,45/ 1996 AUNY Bucky Ball agWau19ns

Sir Harold W. Kroto
Richard E. Smalley

a1 11LUY Nanotube

Steven Chu Wand /1997 | AruANezABUAILLAIAILEDS
Claude Cohen-
Tannoudji
William D. Phillips
Walter Kohn 13l / 1998 s2fouIFMsAIuIuN1Na
John A. Pople .
AANTAIDUAN
Alan J. Heeger 1Al / 2000 Conducting Plastics

Alan G. MacDiarmid
Hideki Shirakawa

Center of Nanoscience and Nanotechnology

Mabhidol University




o Aa & a
& windesiannseiing @

Wand L(nanadans(

fdnd 1 (ananiaw)

Wand 2

NAFAEAILINLADS]

a ala 4
lansansWand

nasadaniand 1

Mand 2 (ussene(

unilgwid&ndaranie C

N A ala [ a (=3
AAndNeE29 FOnNANANIWNIIDULADSIIG
'3 S P
NAFALUDDW LAY Falanisisaunisaan
v = 1 =)
BRI Iwa A6 I E S PIC I G P TIN

anasnisaaw PDF

a a 6]
NINITINNIINAAINVINYIAIIAN T

2 % I'4 a Aa 6]
wuvininaowla qanaadiilseing
& nmneassiaion @

UNANNNLE a1vws1g)nel) 2 (Eng)

v a aj &1

wawmnsuAand auanasnuiywINand

o e ¢ ANSAWIIUWHANE
55INBIANRAITTE g NI 1%

£ 4 I3
NINARDINNADITE ANINANFHATINBHNIAR
& wniflndanats @

nuvEnialansingn ‘uunagay

o @ o I r)

AaNusauaInaly aglsids
= a

AR ) NALATHE( an3eAu

U 6 6 6]

WDADULDWNIING RAYNAFAATIINIAD S

o 6 o o '
AarAndszanddai

- ANIIDUA? v

n1siszfuguaaslan

Alasuluiuagziland

o a ¢
WNANLIFNFAILNE

WNINYIEEAS Ny

AIIANAAINADI

o I3 a o]
ﬂ"li‘Yl']\'i']%’IlE]\‘iQ‘iJﬂ?ﬂ&“ﬂ"l\‘iﬂaﬂﬂ

o ¢ 1
N13INWINY B\‘iq‘ll nItWA )



http://www.rmutphysics.com/charud/scibook/index/index.htm
http://www.rmutphysics.com/physics1/My%20Webs/content/content.htm
http://www.rmutphysics.com/physics1/My%20Webs/content/content.htm
http://www.rmutphysics.com/physics1/My%20Webs/content/content.htm
http://www.rmutphysics.com/physics1/physic1heat/index/content1.htm
http://www.rmutphysics.com/physics1/physic1heat/index/content1.htm
http://www.rmutphysics.com/physics1/physic1heat/index/content1.htm
http://www.rmutphysics.com/physics2/Physics2_Web/index.htm
http://www.rmutphysics.com/physics2/Physics2_Web/index.htm
http://www.rmutphysics.com/vector/content1/index.html
http://www.rmutphysics.com/metal/metal.html
http://www.rmutphysics.com/physics1-1/index.htm
http://www.rmutphysics.com/physics1-1/index.htm
http://www.rmutphysics.com/charud/physics2-1/index.htm
http://www.rmutphysics.com/charud/physics2-1/index.htm
http://www.rmutphysics.com/charud/physics2-1/index.htm
http://www.rmutphysics.com/charud/physics2-1/index.htm
http://www.rmutphysics.com/charud/wach/c-language/C4Physics_Web/index.htm
http://www.rmutphysics.com/charud/wach/c-language/C4Physics_Web/index.htm
http://www.rmutphysics.com/charud/scibook/mythphysics/indexmythphysic/index.htm
http://www.rmutphysics.com/charud/scibook/mythphysics/indexmythphysic/index.htm
http://www.rmutphysics.com/physic-for-internet/index.htm
http://www.rmutphysics.com/charud/testonline/indextest.htm
http://www.rmutphysics.com/charud/video/index.htm
http://www.rmutphysics.com/charud/video/index.htm
http://www.rmutphysics.com/charud/oldpage/index.htm
http://www.rmutphysics.com/charud/transparency/index.htm
http://www.rmutphysics.com/charud/PDF-learning/index.htm
http://www.rmutphysics.com/charud/PDF-learning/index.htm
http://www.rmutphysics.com/charud/science-work/index.htm
http://www.rmutphysics.com/charud/exercise-online/
http://www.rmutphysics.com/charud/invention/
http://www.rmutphysics.com/charud/virtualexperiment/index.html
http://www.rmutphysics.com/charud/specialnews/index.html
http://www.rmutphysics.com/charud/periodic1/index.htm
http://www.rmutphysics.com/charud/periodic1/index.htm
http://www.rmutphysics.com/charud/periodic/Periodic_Table_2_Save.htm
http://www.rmutphysics.com/charud/periodic/pereodic.htm
http://www.rmutphysics.com/charud/dictionary/dicphysics/pic1/index.htm
http://www.rmutphysics.com/charud/brainphysic/index.htm
http://www.rmutphysics.com/charud/naturemystery/index.htm
http://www.rmutphysics.com/charud/formular1/index.html
http://www.rmutphysics.com/charud/experiment/index.htm
http://203.158.100.140/astronomy-rmut
http://www.rmutphysics.com/charud/exercise/index.htm
http://www.rmutphysics.com/charud/exercise/metal/1-4-45/index.htm
http://www.rmutphysics.com/charud/exercise/metal/1-4-45/index.htm
http://www.rmutphysics.com/charud/test/index.html
http://www.rmutphysics.com/charud/knowledge/index.html
http://www.rmutphysics.com/charud/question/index.html
http://www.rmutphysics.com/charud/question/index.html
http://www.rmutphysics.com/charud/millionium/index.html
http://www.rmutphysics.com/charud/crime/crimepic1/index.htm
http://www.rmutphysics.com/charud/entrance/index.htm
http://www.rmutphysics.com/charud/vectorsol/VECTOR.HTM
http://www.rmutphysics.com/charud/weekdic/index.htm
http://www.rmutphysics.com/charud/knowledge1/index.htm
http://www.rmutphysics.com/charud/nobelandinvention/invention.htm
http://www.rmutphysics.com/charud/nobelandinvention/nobelphysics.htm
http://www.rmutphysics.com/charud/scientist/index2.html
http://www.rmutphysics.com/charud/scientist/index1.html
http://www.rmutphysics.com/charud/astronomy/index.htm
http://www.rmutphysics.com/charud/astronomy/index.htm
http://www.rmutphysics.com/charud/virtualexperiment/physics2000/ritphysics/applets_ELthai.htm
http://www.rmutphysics.com/charud/howstuffwork/index.htm

a 1 a «
,_J mst’%ﬂ%msaauﬂﬁna‘l N']%‘YI’]\‘]B%WIE]%’L%GI -.4‘

%) 6]

1. nn33m 2. 1neas
A A 2 = a4

3. NISLARDWNLULNRIINA 4. n1siafawnuwIsuIy

n: ‘:I a o I3 d: d' a o

5. ngmstafawiizaiinn 6. nsdszandngnisiafenizasiann

7. SIBLATNAIN® 8. nmsmanazluaunan

[ [ ®

9. nswnyw 10. swaavasinguasinie

11. nsefawnuuuay

12. anuiiangn

13. naeansvasiva

14. YSanmwanason uas na1nmsziwfaumw%’au

15. npdannitsuazaasvasimaslulawiin

16. auaatitieluianavasaans

17. adwn

18.n158% nazadawtgas

a) 1 a «©
J ﬂ']il%il%ﬂ']?ﬁﬂ%ﬂaﬂﬁlz N']%VI1GEJHLGIEJ§L%(§I J

1. T#ada 2. awnliia
3. aaunsvasaaiii 4, 61";Lﬁnﬂsqumzn'lwiaé"ﬁﬁum%
5. dnglu# 6. nyzualniin

1 [~
7. awINLNLEaN

8.msnieann

0. TWHnszuaaau

10. nsuwdaaas

11. awraunsimaniddwazigrainie

12. wasuazn1saadin

13. noufdunnsan

14. naaansalrana

15. Tassasrsvasoznon

16. fedas

ara & [ a «
J ﬂqilgﬂ%ﬂqiﬁa%wﬂﬂéﬂﬁlﬂ N'\%ﬂ'\ﬂa%t@lagl%(ﬂ J

1. saaaas )Kinematic)

2. sanamans (Kinetics)

3. s muazluunan

4, gadlagislufin aan wazides

5. vasluanuanuian

6.1WWhadanunsznaliin

7. wawmaninin

8. aawudmanidd nunas

o a s
0. ngujaunnsnn azaan uaziiadas

Nandszasna


http://www.rmutphysics.com/
http://www.rmutphysics.com/physics/oldfront/71/mesurment.htm
http://www.rmutphysics.com/physics/oldfront/72/vector.htm
http://www.rmutphysics.com/physics/oldfront/73/one-dimension-motion.htm
http://www.rmutphysics.com/physics/oldfront/74/projectile.htm
http://www.rmutphysics.com/physics/oldfront/75/newton1.htm
http://www.rmutphysics.com/physics/oldfront/76/newton2.htm
http://www.rmutphysics.com/physics/oldfront/77/energy.htm
http://www.rmutphysics.com/physics/oldfront/78/momentum.htm
http://www.rmutphysics.com/physics/oldfront/79/rotation.htm
http://www.rmutphysics.com/physics/oldfront/80/balance.htm
http://www.rmutphysics.com/physics/oldfront/81/harmonic.htm
http://www.rmutphysics.com/physics/oldfront/83/elastic.htm
http://www.rmutphysics.com/physics/oldfront/84/fluid.html
http://www.rmutphysics.com/physics/oldfront/85/heat.html
http://www.rmutphysics.com/physics/oldfront/85/heat.html
http://www.rmutphysics.com/physics/oldfront/85/heat.html
http://www.rmutphysics.com/physics/oldfront/85/heat.html
http://www.rmutphysics.com/physics/oldfront/85/heat.html
http://www.rmutphysics.com/physics/oldfront/86/thermodynamic.html
http://www.rmutphysics.com/physics/oldfront/87/gas.html
http://www.rmutphysics.com/physics/oldfront/88/wave.html
http://www.rmutphysics.com/physics/oldfront/89/sound.html
http://www.rmutphysics.com/physics/oldfront/89/sound.html
http://www.rmutphysics.com/physics/oldfront/89/sound.html
http://www.rmutphysics.com/charud/knowledge1/index.htm
http://www.rmutphysics.com/physics/oldfront/51/index51%20static%20electric.htm
http://www.rmutphysics.com/physics/oldfront/52/electric%20field.htm
http://www.rmutphysics.com/physics/oldfront/53/Laser-CD.htm
http://www.rmutphysics.com/physics/oldfront/54/capacitor.htm
http://www.rmutphysics.com/physics/oldfront/potential/potential.htm
http://www.rmutphysics.com/physics/oldfront/55/electric%20current.html
http://www.rmutphysics.com/physics/oldfront/56/magnetic%20field.htm
http://www.rmutphysics.com/physics/oldfront/57/inductor%20faraday.htm
http://www.rmutphysics.com/physics/oldfront/58/inductor-faraday2.htm
http://www.rmutphysics.com/physics/oldfront/58/inductor-faraday2.htm
http://www.rmutphysics.com/physics/oldfront/60/transistor.htm
http://www.rmutphysics.com/physics/oldfront/61/electromagnetic-antenna.htm
http://www.rmutphysics.com/physics/oldfront/62/light1.htm
http://www.rmutphysics.com/physics/oldfront/64/relativity.htm
http://www.rmutphysics.com/physics/oldfront/quantum/quantum.htm
http://www.rmutphysics.com/physics/oldfront/quantum/quantum.htm
http://www.rmutphysics.com/physics/oldfront/electron-structure/electron-structure.htm
http://www.rmutphysics.com/physics/oldfront/65/nuclear.htm
http://www.rmutphysics.com/charud/knowledge1/index.htm
http://www.rmutphysics.com/charud/knowledge1/index.htm
http://www.rmutphysics.com/charud/knowledge1/index.htm
http://www.rmutphysics.com/charud/knowledge1/index.htm
http://www.rmutphysics.com/physics/oldfront/93/kinematics.htm
http://www.rmutphysics.com/physics/oldfront/93/kinematics.htm
http://www.rmutphysics.com/physics/oldfront/93/kinematics.htm
http://www.rmutphysics.com/physics/oldfront/93/kinetics.htm
http://www.rmutphysics.com/physics/oldfront/93/kinetics.htm
http://www.rmutphysics.com/physics/oldfront/93/kinetics.htm
http://www.rmutphysics.com/physics/oldfront/94/work-momentum.htm
http://www.rmutphysics.com/physics/oldfront/94/work-momentum.htm
http://www.rmutphysics.com/physics/oldfront/95/harmonic-sound.htm
http://www.rmutphysics.com/physics/oldfront/95/harmonic-sound.htm
http://www.rmutphysics.com/PHYSICS/oldfront/96/fluid-heat.htm
http://www.rmutphysics.com/physics/oldfront/97/static-electic2.htm
http://www.rmutphysics.com/physics/oldfront/97/static-electic2.htm
http://www.rmutphysics.com/PHYSICS/oldfront/98/magnetic.htm
http://www.rmutphysics.com/PHYSICS/oldfront/98/magnetic.htm
http://www.rmutphysics.com/PHYSICS/oldfront/98/magnetic.htm
http://www.rmutphysics.com/PHYSICS/oldfront/100/electromagnetic-wave2.htm
http://www.rmutphysics.com/PHYSICS/oldfront/102/nuclear.htm
http://www.rmutphysics.com/PHYSICS/oldfront/102/nuclear.htm
http://www.rmutphysics.com/PHYSICS/oldfront/102/nuclear.htm
http://www.rmutphysics.com/

	¸ÕÃà¡ÕÂÃµÔì  à¡Ô´à¨ÃÔ�
	¤³ÐÇÔ·ÂÒÈÒÊµÃì   ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å
	
	
	Richard Feynman
	
	»ÃÐàÀ·¢Í§à·¤â¹âÅÂÕ
	¤ÇÒÁà»ç¹ä»ä´é¢Í§¹Òâ¹à·¤â¹âÅÂÕ
	¤Í¹à·¹à¹ÍÃì

	¤ÇÒÁà»ç¹ä»ä´é¢Í§¹Òâ¹à·¤â¹âÅÂÕ


	à¤ÁÕ / 1996





