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1 uar 2 fodhdasmaodloviewvivie winges 3 4
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Albert Einstein (WA.2422-2498)

W.F. 2548 : OWandlan (IUPAP) nsolU wandana (UN)
World Year Physics 2005
International Year of Physics 2005

7wl 2548 sziursefipsusou 1 ArTswwhy “Dinirsssdunelodalmi™ wedounduliul we. 2448 Ty
DRniu TovalmiFisinaeidy 3 @oo Aandinrwd@Aguin Ao Photoelectric Effect, Brownian Motion uay
Special Theory of Relativity #nfuwsifian lanfllAfadigyn Aandyaivel (Moder Physics)' athoufuguuuy

International Union of Pure and Applied Physics (TUPAP) rimumliwidu “Dw@ndlan (World Year
Physics 2005)" uavhifiondnuaunisiafiuaasufe “Einstein in the 21st Century™

pAmaRast IR (UN ) fs@unit “UWEndaing (International Year of Physics)” uszWafioudnuay

maiuaanyFo “Physics Enlightens the World”

mnmAAndlvsasdpiansnuthinnolwyadén SenvavBuassliudairRandmauiulemarialy
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2. msTRusunamandidulwi (Electro-mechanics) voyg
WWRALYIUADH

msAmeiArUnEstenheadidrluamili
mzusafuEFrsinyIny woRnsamaowadiuaulwh
donaiinlifa msmdsuiiBeutu mandeLA B uas
nBrveudaens warthhlUdalueiumsAneBomoss
woaBnauaiRideiheovwadluan e mafne
msi*nﬂﬁ'ﬁmﬁmmgﬁwunmﬁ[ﬂﬁ‘:uaz'wuuﬂ'ru:u"lm
Twéh Tonlfiwaddladonum valmanasffn uazuwasrinou
futhifu uotedne vetidofne Model #
wanzaudsduuan il anweaimialeih was
Frugini oo Eueadnugunsovaaadiug

3. neidufuiioRuiwad (Cell membrane) unziBansoy
(Filtrahon membrane)

anTufnfumarimanaleasumidohioad
lneanAulalalnumaiuaded Aimanld@nynansenuuns
awuwinssuaaduipmsgrd.smaam ievan
wWoawnda (P) Wusmenwrsddgron s umiead dmu
mananBansoulalifageafin wolwed uwariaguay
nwaawod/veduad win wnilin/wadwed weasy
AdNY BN HIUURIBWATANI Rauseynifludu
meimhlfsabuasnmsuwmnpsmdafadieinausnlinl
Invimrnzuaomiaiioninlseongramnssusmamsa 3
ynawiudanadwadfad luanadivnny Aot
dunaruwasdvunsafuaswamiaonhahdy enddy

lwhioiRydumsysnnmeussmandsmsann wh #and
il woRwed 873 aramnssuas wardiranTsy
dswinday (Wenseefvhfufivuingseduunlups-
Lulmsuans Sofimemsmimnnmefnmzgesunddldinng
PNRBONTS truedl Ui Liquid Purification Engineer-
ing International Co. Ltd. Hudhaddmeoaulry Fnil
FvTnuusdl iuuiinfnenseiusGyanin@einids
fmuBianses didinduydiyidslouas unmaimmoy
FHuvominmumanimsiiuatudo

4. mPAdviululowuivnd

TulpwmwedilugunsaldléfanBunmu ol
WD war TuMmsuaiaeefmnsaudansavuEon
asluasasaufote wu nglrabuaisun pEululidy
ylasalwhdovan wmirnidey Iwauilulowuwedd
Uszyndltluosmoieg wruameliivanlszum
wu aandisubilinlven modfawed Duwmadinanimh
ity o wouedilEGuAnynslEfartnwisedutuana
Ao iereiludmiaero affinity binding e Uiy
ypouauRLRzLEURUBR WioufunislinsuaRuens
sruulmdq fvihlawisotaniswdsuudseiingn
affinity binding TélAumsy sanfofinmasléidhulmbhuay
Fanrswavuwdsmouaeidstulunofise Tasew
wahiwumsUssyndlirmesiludnsuwme uasman
astudeuluemsuasiudowisdon tﬁé

THE FLINTSTONES
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\7““1 dop’t understand...,
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1. Us:ocma:Acnuaiany

“Surtu” (amALIn (Dirac delta “function”)
mhorfthe” wanusswanaiiaviffiidniuliand fisd
Tilludoritu watidnsruendodoity TuuvanuilSodiou
arluguirdoovund e unrraithlszneudioe 3 mav A
L YsriRumeanudiAy. 1L nwdien uarummns
Ifow, uss NI FFGmunsviadeRiauazATINMAY
asupyasMEAy Susnaiuiidu 3 atu

UseiRfdAy

1T 1885 K. Weierstrass inmtimenasduniwasiy
viauswAAMiEM “Horddu dafousn Tausyly
dumpuniionaunisgatinguiunussnaliusdannad
{Weierstrass approximation theorem) (Byron and Fuller,
1992: w1 228-232) HudumgufunAiddgainlyin
AdRAaRIAUNMTIRTIRBIACRmMaRS (mathematical
analysis) uaznquHoriou (theory of function) naqufuwil
WeafurrandulUlsRe oy (represent) Horitusaiiiaslaln
TutiaeUavilen faudorituwyu Bordufunguiun
wiwaumiluni

siou) 0 1926 uax 1930 P.AM. Dirac tn¥dnd
wmdonoy §illuaniineud Ay Rgermamilonacnarmand
miBuR ThaustuEnriowinuiuuraniathndresatung

2%y = Fﬁ(r ru)

dx
dt

+2y—+m

d? x
dr?

m—

Karl T, W, Welerstrass (1815-1897)

“Worisu” 1aacnaisn

puyhis Aussy

Paul A M. Dirac (19012-19584)

“Horitu” §f (Dirac, 1958: wih 58 -61, 70, 90) ioTurdan
fiondiaranddAgAlEaie (formulate) narmandaiousy
Yalu uunnmissn) (Tenaiviumed I venmaTedl)
goiluguuuunamandrmaudufinunamandumindiu
namamsrautndmeiy usslelfdydnealdudnesndni

8(x) (delta) ihugfaemiszimuiili “Hordu” fduiginuay

gmithiusegniflfathonhouag

dinfiall 1948-1951 L. Schwartz tnacdneandu)
Haira (wazdwihmdoulmodomuiig) diausTio
“slafdu” darardurdRiBoRtinenand (mathematical
rigorous) loiduda nuuanfudodduiaBuidu (linear
functional) wilvilounnaniineri (function space) (Gel
fand and Shilov, 1964 1 1-5, 413) warvMLIFTWART
Tugmafieny “eridhu” Buq AlauRiang (singular) ke
mgRduneiuiy (tu fuadn, oyiud, Sufiinem)
Widmmulsluiwendeiin  TaswndeBaFendalui
distribution uanINTtuiEnTowilftisuEunfa Forddu
Ty (generalized function) uasliimnnumagda
Walu (eyiud, suinam, aunmsBooyiud, av) vey
distribution BthwiAdeRSABuADRMARTURMUEETLY
thuanuraadauooiuidusssum
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V.2 G(

Laurent Schuvartz (1915-2002)

piou Ll 1955 G. Temple MniAndiBordinenans
y1fongy ISeisiunsdulnnefiumitminladedy
(Lighthill, 1970) @oismenamiolusad 11 vovuwaud)
grnddaviuiuituin “Huddu” mamasnuse
distribution B4q (Klu Byron use Fuller (1992), Lighthill
(1970)

pthelsfid S¢3avsnimeliey “Hedtu” inamuas
wragdavauiuluuuy distribution ABmILLLINIOUDY
Schwartz fupafutterithniaBadannBgiflodtu Tula
frmsshduasromirgrdnlndnmanduoy “Hoithe o
rmuftiduivsntai (myth) s iy
fiy yndouudamenssnefign “dnld” Tunsdongul
dogndoulTannsRanson wseBnBwasinaue,
Arwgods uazanysalunsaneiudoyaludnbug vae
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(5)
dla I(z,y) fe Worthufasom ARM fichev3a Tali
S(x,y) Ao MartthAuRueutiuio
(k) Fn wodtuiuiimuoeiwauin

quil 5 mdgueBuilmsn inafoaiies AFM

Uil 6 ATmifEuvBun™Y AFM fifinsnuinaveslviu sl
nirnssummiui

rnneludamsrmussaunisit 5 dsuenin
gharrh rrugndpowiehuean APM Alifuegfumnn
voalwauTads Solunamquiuiiedthiuiuoonwild
swmflpufsforifisuiuostuiatalaebiiaduiiveda
HoftuAufvaslwauindugn wiafimunauiawifu
wilsfinwea nanAndudneuruaswsuinlugrurifiiiue
wilsnemay (single atom tip) uslumURIRInTUTaflvum
Srfinrite vildinm APM filfowuaioumnsasnau
wEMETY (broadening effect) \fiadisuiugusnsiouoy
fusaths Souansluguil 6 Boruiusonaiiaen
winlewhlaly tusgfumnadinmsuaebsuinsemnm
woemazdymuuifudiorin folwiuiadmiussioed
wulmdhlanehuseifaiilanuloy fuandluni 7

iipwlumsusslusznsmBamsseynsiuaziote
mw AFM simnuidenoofilisuuss s InTiseueansisy
nmilasmrsnasne lasemsumeminmsissyng
18 AFM munanlusina®and Innenasdin (surface
science) Tamunluwadwaduaziammonisuwntl (biomate-

rials) DAy ﬁ

55

sUff 7 nm SEM wavamiuanfuimiey AFM wilsdaneu

23



3 fg 151508 AnA e

HaEney - WoAINIE 2547

s g Iangwand

naovdanssAU AFM fAuooMsBo3nen

daldindrh “FandDuGacusessmuei® o1
DiRmsinlet ssnmmofiiven i wadfomuludaodsunay
wnnTiEluansnnalun (racomolecule) wanpln
i TusPiurinen use DNA (Afowsiesiidusiausing oo
2wiluamsusemldifioy 2 was) 1Usownf FMNOWAANS
wWudrifusruuaissdnanauarorroundoli Bufinsfion
o “lifiisndiue wirsiBidausnsofidwod s
T imemiuliowezeiuvetensdlunsmnsmfzou
UTHEANTIMUBOLARE BIAUTENBUINRR IO TTIW TwTiE
DussuuiiitieTeiinwdudounit Tunmzdsmuaru
ReunAvesudialrsluanaudifuoinfivafaansovili
sruvviwmfawaald fodu Tunsdivoelsn Multiple
Sclerosis (MS) Buiulsruooaupouasidiulszam Follmm
SuustwwinideelildifiszdovAnnavdusenauduton
vavseuu (s

Twonafidman SrandlFtiidnedooo
Twsiq waenfis AdalonallonseiTimearsadhie
soAUsgnaufiiinaulunnfinld du ndsoganssmi
BUENASEL, (AT NMR (38 MRI), uaeBulmamseau, tinfu
wwind (laser tweezer) WinUar Ruwimdn (magnetic
tweezer) a4 usifiaMapasuiuradinl “nlusee Ty
atufl 2 § Qasaehoumuwasndoogansaml ARM
(Atomic Force Microscope wiauioiwmiiGunii SFM =
Scanning Force Microscope) Wae umafadnet Woluud
MSEn™ (imaging) Bodummusslausnesiiuseing
useluud micromanipulation BoilunanasulAfiunfuwy
Tumounay

msfnsamwiavguvesufialashuans

woufuafueniinszfovaaiuinivisasinoen
dlosedhlugsuusuiatuwmereudolsn wio DNA 8o
UnFssiusgsauwislusiutnadusnauinaoseu 10
wiluwms ( 10 nm = 10x10° wn3) MIunio histones
pdwshuRseiulisouvasmi ufsdesfunratumBo ue
wasswushiifineRauihoon Wo.adanashsuiiisendy
TuWwagsau histones sadin anmBmuunondalasbuana
FodunmmunEN AT ATy

. auAs Rovimi

e

x|

[ N

=
W v LS
QU N
ﬁ ulnlniluoge 2
%;‘} al
e L e |
f ool | , ) ) .
u‘n‘m 1ow ] m L
TE0zER fam)
quff |1

A4 Matthias Rief WnW3ndfiuminmdvgaingd-
uiinBfidid doollin Ussnmwasiull wennandils
nalniffwnsAmnsnluanahma dextran Safiuluiana
WusmfignusinlasuurfiGmnoe nErudeutuwginsm
touluiana cellulose uas amylose ndaVAFRM Bodmny
Wiannamhmmesseiuluanafiusuuszumedld
Finzuiu Il 0ms e madiovsnduluanal ifugeos
firdausuimdsliduduivaundos ARM (dury
AunauU TN 02 nm) uiizAas waewadiuiug
savoemben Ity TavousefFooltlunsta aananm
malAoarey cantilever wWipAmuddafinuemlugou
100,000 nm sreAmushlysesu 10 Alpfadu (pN) w3e
10x10™" fdiu] uazszuzBaoanavluana (U9 1) Twui
nsBavecluana dextran linfisufunsBeupoaSofid
prusiFiBuiiy (linear) ptwife urluanadextran i
Apdunsedo (stiffening) Bufin Melmnenstavey
Luanafivriuiuniianaoiusrssuiomivaunzreui
snmylzowrmnhma uszmsfussaslrssad oy
vhma urluiana cellulose usy amylose LARIBIMAMIEANY
ptigsaflaufourdu manaapsililiiauuudane
waraed vooufinlesluanadfauyoity

amwusyiruiinopswusz Al

Soywmensamenniifoya oz Bautiumed
fwdannifieols feyetifivselumiduiaromen e
CRULITLRIREES AT I (TG B PTG R TR
(ligand) Tuwnfulusfusndu (receptor)

24



ﬂf 19815 W@nd Iny

AN - WOAINIEY 2547

EﬁnrrF 0“

" TangA@nd

& o
HNYY — Riotin

<—— Streptavidin

/’731‘0”?!

}’}l}!—LL{g!
{’/ :%fm:

f5. Herman Gaub 3n¥awidviAuiiu m9. Rief
> o & & -
Tsvihmsfnudosiiaudunsowsniud w.a. 2537 Taefin

U 2

wsuBnmiiuasiuszsywivlbiansuasimiulifie biotin
fulushiu #8ad7 streptavidin Fwn1sARBUNIBNA
voundeuganssml ARM fuusniae biotin udiFauiy
Y streptavidin #ugmusawhimhiidudidng udh
\REBUEIY biotin (3U7 2) Tawaziaslfiudum biotin uae
- 9 o/ o P a W ] &
streptavidin Wilaedige Wafimsiiniuszsewioaedy

Mulsasduieeridymdosgonnibiviy 2-3 § wsedn
wilurazgninlusneiiiduiugiusesrayy gninfau
sanvheanfuaunseroiussragziu MyATelai i
nutiayaimiuseifimunauszan 200 pN (gfayaAuiy

lums707 1)

Fnsillsgmiludsuuulflunsdifnundug w
75. Hans Joachim Guntherodt it Anduasivnivends
vida lusemaadawaduaus wavamzlsvhmsfnyma
vasWuseseivguauRiuaftuuouRuaeulaninusy
fnwilngewing proteoglycan FoilulsanafifiunumsAty
Tunstafnfwsveadlnewwzluinszgndau wuiisewie
proteoglycan 1 £ fiusuRsangurin 400 pN ufias
Suhwinieadlatie 1,000 s wipgideunenguiilsiszynst
TuigAmemdsnaniuszlnew (covalent) Buluiusz il
Audousehian fimsnuiuseastuiuszseninedanau
ffumrsunufiAnfle 2,000 - 3000 pN

maRnsnalnfideaniunsderseilussiu

WRETTInNARLUS U annTRasfilumuuens
yagsiaiugnIsufigniadinliu DNA #ithuetluioiedus
FtivumUseanos 10,000 nm %58 10 [WATEW NSPUIUNS

AT 1
nilnuauiuas w3 DG pH
(pN) kcal/mole

Avidin-desthiobiotin 90 +10 165 135
Avidin-biotin 160 + 20 143 215
Antibiotin-biotin 240 + 20  varies varies
Streptavidin-biotin 260 + 20 183 320
(ACTG) -(CAGT), 1500 + 20 28 102.7

DG usz DH Ao mavoiivanldssuasiowialivaonisdin
wWuse muanu
usingmhsyaemTsAe Wusysswieaeiosaoysy DNA

{iti RNAam3 (mRNA) Wiusnansthdiayasin DNA Tu
sudulsvamwdniusiiu (Islule) Aoguanturivalasd
ioules! RNA polymerase (RNAP) #ufivunauszanm 10-
20 nm yYiwhidudegusisiugnasufoguusienie
Aray DNA siundasganssAl AFM 4iln tapping mode
#5. Martin Guthold SinW@ndfuwimendulaisnauluansy
puEnuazAne s5oiulalaunsein RNAP Buld
Wl uATTUNY Insefouniluun DNA Ry 1 (&
athals mawedeufiiviodusstihnaniuaisuwiiidnnd
10 Tandlolnd /i @unweunsi5ooilsi http.//
alice.berkeley.edu/~cjblab/transcription. html) msanthla
nAnin1suanvaanuauduld fevithlaneuiinalnuay
NSPUIMNISOBATAAIIY (transcription) | RNAP foinsie
mrdlalndudnfais mRNA fuwustumsiafouthe
Mumiswoy RNAPlUUEL DNA thels feyawsni
TiamasnsnlFannisveasemeEATivuusdFy wanain
iy maliindas ARM filuisnmsfiazealisndusoitians
WREASSURTIY pEaEu asiusunsed

fnsanidudiipefpgudulissinuasnsuseyns
Tindovqansami ARM lnemsEringr ARM sOnloma
WannsadnluAmeniiluanafiazsg Tiuds folude
AMMWLREUSINURzREATAUWINE guBlaIad
theliannsoAnsluanaluuvaauefinauunfiasirivey
Dwdnetsnadug winiuld  sufiasesodialsinndos
qavsaml ARM wognidusiuiantifluaonistaineuss
mauwngaedh wiiuanilll “Handvecdin” 2:i8inEn

h

fusnway
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Gravitational Microlensing

Light from

wilvwevlavialmi thifa meiaduwessima-madosnn
WIa wfu amATIsiBuiinatewieame-mafinns
Dadey Wemnariwilassumihagndtoyaeinls
adessusinTnamgndagFmamdaiiam DAl
wflowiuuasibiumud uaudlusuiuigaluda vl
FmgmigaionniuassuuTInguass g MEwEsl
wWigfiFuni1 Gravitational Microlensing Winmmimandle
nadEvtudliunsniagBuadliannsoueodiu wy
wgue It
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[R99m9 Keck Interferometer fifonamiaseilaua Ay
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Terrestrial Planet Finder [nsenmsiinznsiagoumaAmied
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