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Xpnuatodotnon

* To mapoVv eKMOLOEVTLIKO UALKO €XEL avarmtuxBel ota mAalola
TOU eKTALOEVUTLKOU £pyou Tou SLdaokovta.

* To €pyo «Avoilkta Akadnpaika Madnupoata oto MaveniotAo
Awyaiou» £xeL xpnuaotodoTNOEL LOVO TN avadlapopdwaon Tou
eKTIOLLOEUTIKOU UALKOU.

* To €pyo vAoroleital oto nAaioLo tou Emyelpnolakou
Mpoypappatog «Exkmaidevon kat Ata Blou Mabnon» kot

ouvyxpnuoatodoteital amno tnv Evpwnaikn Evwon (Eupwrnaiko
Kowwviko Tapeio) kat amo eBvikolc mopouc.
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[TWG ETTIAEYEI O UNXAVIKOC TO
KATAAANAOTEPO UAIKO KOTA TNV OXEdIAON;

NABo¢ €1TIAoyr) 0dNYEi 0€ KATAOTPOPES

Plate 3 S.S. Schenectady, designed, more or less, on simple

~——  beam theory. A crack has started at the sharp corner

Chagzr 1 of a hatchway on deck and has run down to the keel.



EmoTtiun YAIKwv

KATEPYAOia

ammodoon

N 170 WIKEN TAIVia OTOV KOOUO




The Scale of Things - Nanometers and More

/ Elhings Natural
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Ant
~5mm

Dust mite
- -

200 pm

Human hair
~60-120 um wide

Red blood cells
(~7-8 um)

ATP synthase

DNA Atoms of silicon
~2-1/2 nm diameter spacing 0.078 nm
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10 mm

1,000,000 nanometers =
=1 millimeter (mm)

Microwave

0.1 mm
100 pm

0.01 mm
10 pm

Infrared

1,000 nanometers =
1 micrometer (um)

Visible

0.1um
100 nm

Ultraviolet

| 0.01pm
10 nm

1 nanometer (nm)

Soft x-ray

0.1 nm

Things Manmade

Head of a pin
1-2 mm

MicroElectroMechanical
(MEMS) devices
10 -100 um wide

Pollen grain
Red blood cells

Zone plate x-ray “lens”
Quter ring spacing ~35 nm

Self-assembled,
Nature-inspired structure
Many 10s of nm

Quantum corral of 48 iron atoms on copper surface
positioned one at a time with an STM tip
Corral diameter 14 nm

Nanotube eleclrode

The Challenge

Fabricate and combine
nanoscale building
blocks to make useful
devices, e.g., a
photosynthetic reaction
center with integral
semiconductor storage.
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el Carbon
W39 buckyball
~1 nm
diameter

Carbon nanotube
~1.3 nm diameter
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AToua Kal pépia — pia TTaAid IoTopia

“OKANPOV PEV yap €ival TO TTUKVOV, JAAOGKOV OE TO HAVOV ...
dla@Epelv O TI TNV BECIV KAl TNV EVATTOANWIV TWV KEVWV TOU
OKANpPoU Kal JaAakou Kal Bapéog Kal Koupou, d10 OKANPOTEPOV
MEV gival aidnpov, Baputepov O POAUBdOV”

@eodppaoTog, lNepi AiocBroswy, 61-2

ATTOTEAEONA AOYIKWYV CUUTTEPACHATWY KAl apnpnuEvnNS oKEWNGS

Nopo¢ moAAamAwy avaAoyiwy .

av OUO OTOIXEIWDEIG OUTIES AVTIOPOUV XNUIKA WOTE va
OXNMATIOOUV TTEPICOOTEPES ATTO Mid EVWOEIC

Ta BApn TNG Miag 1Tou ocuvdualdovTal ue oTaBepo BAPOC TNG
AAANG cival o€ atrAr] avaloyia JETACU TOUG

Dalton, 1808




To péyeBog Twv popiwy

Agnes Pockels, Aekavn Langmuir, 1891



Aekavn Langmuir - Blodgett
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[TGX0C NOVOOTPWHATOG

eAAIKO o¢U

10 A

T vEPOD

Agnes Pockels,
Aekavn Langmuir, 1891

ETTIPAVEIOKNA TAON

TTO0OTNTA TAOIEVEPYOU UAIKOU Lord Rayleigh, 1899
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Combustion Low-pre
chamber turbine

Low-pressure
CoOmpressor

Kpaua vikeAiou
EPTTUCHOG
ogeidwan




YAIKa yia utroud,
10TIOPOPA, K.Q. ...

Aloupiva Kpdua BoAppapiou
Bepuiki KOTTWON  BepuIKA KOTTWON
dl1aBpwon EKTPIPRNA

NAEKTPIKA HOVWON




METPa EAAOTIKOTNTAG

Yelena Isinbayeva — mpwTtn yuvaika Tavw amoé 1a 5 m

MeTtpdve TNV avriotaon o€ EAAOCTIKA TTAPAPOPPWON



Opliouog Taonc (1)

H duvaun F d1adideTal uéow Tou UAIKOU
Kal ECICOPPOTTEITAI ATTO HIA AVTIOETN

OAOKANPOG 0 KUPBOC BpiokeTal O€
EVTIATIKN KATAoTaon

Hrtaoneivat c=F /A  (epeAkuarikn)




Oplouog Taong (2)

H K&BeTn ouvioTwoa TTPOKAAEI TNV
£QPEAKUOTIKI TAON oc=F /A

H €QATITOMEVIKI) OUVIOTWOQA TTPOKAAEI
v diatunTik Tdon - t=F,/ A4

H 1don €ival ravra n duvaun d1d Tnv
ETTIPAVEIQ OTTOU EVEPYEI

[F]=N = [0] = N/m2

2UVNBWC n TTapatravw povada gival
MIKPI OTTOTE XPNOIMOTTOIOUVTAl

MN/m?(MPa) 1 GN/m? (GPa)



TEooepelg oUVNBEIC EVTATIKEG KATAOTATEIG
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[Mapapopewaon

Mapapopewaon gival n avridopaon Tou UAIKOU oTnv Taon

o
. A
u/2
A il
ll
[, .
v -
u/2
— y= w/l diaunmkn mapaudppwaon
a L o ||
w/2 w/2 A= oV/V &oéykwon

e= ull epeAkuoTiki Tapauépewon
e=-w/l, eykdpaoia mapauépewon

v = - (eykapaia Tapapdpewan) / (epeAKUCTIKN TTapagdpewan) : Adyog Poisson



