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1. Nanotechnologia Ill i IV.
a. Nanorurki
i. Wegielinie tylko
ii. Pokrecone zasady
b. Nanomaszyny
¢. nano+bio
d. molekuty
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Kropki kwantowe + bio

Double duty. Green quantum dots cling to mitochondria in the cyto-
plasm; orange ones label proteins in the same cells’ nuclei.

Science, Vol 300, Issue 5616, 80-81 , 4 April 2003

Kropki kwantowe + bio

Bull's-eye, Red quantum dots injected into
alive mouse mark the location of a tumor.

Science, Vol 300, Issue 5616, 80-81 , 4 April 2003
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Magnetyczne QD’s

8.00 nm
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Jacek Szczytko

Ferrofluid

Magnetyczne QD’s

Nanomagnetic Particle

http://www.biophan.com/index.php?option=com_content&task=view&id=262&Itemid=426

Miniaturyzujemy!
W latach 1975-1978, w zimnej przestrzenie migdzygwiezdnej odkryto molekuty
opisane formutg HC, ;N (n =2, 3,4i5)

W 1985 r. Richard Smalley, Harry Kroto i Bob Curl odkryli fulereny (Nobel 1996)
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C60

0,71 £ 0,007 nm

Roztwory w toluenie

C 1,000,000

Miniaturyzujemy!
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Cgo krysztaty fcc

Pawel Tomasz Peczkowski

Cgo Krysztaty ztozone

Nadprzewodnictwo K;Cg,

X.D. Xiang, J.G. Hou, et al. Nature 361, 54, 1993

Zaleznos¢ oporu whasciwego
K;Cg od temperatury

Zaleznos¢ Tc od statej sieci
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Pawet Tomasz Peczkowski

W 1991 roku japonczyk Sumoi liima ogladajac
- - - - za pomocg mikroskopu elektronowego w Laboratorium
Badan Podstawowych Firmy NEC w Tsukubie w
Japonii probke rozmazanej sadzy dostrzegt w niej

Fullerenes L L : N
dziwne nici o rozmiarach rzedu nanometrow

c60 nazwane pézniej nanorurkami.

C70

C80 isomer

nanotube

lijimi Nature 354, 56, 1991

furnace at 1200° Celsius

water-caoled
copper collector

argon gas

nanotube “felt” growing
along tip of collector

graphite target

neodymium-ytirium-
aluminum-gnrnet laser

Figure 3. Single-walled nanotubes can now be produced in a quartz tube heated to 1,200 degrees Celsius, a much lower temperature
than was previously necessary for making nanotubes. Nanotubes grown this way self-organize into ropes with promise for

i i icati In the i used at Rice University, a laser is aimed at a block of graphite, vaporizing the graphite.
Contact with a cooled copper collector causes the carbon atoms to be deposited in the form of nanotubes. The nanotube "felt" can
then be harvested. Aaron Cox

http://www.americanscientist.org/template/AssetDetail/assetid/28780#28847

Orientacja nanorurek

Nanorurki mozna sobie wyobrazi¢ jako warstwy atoméw wegla (takie jak w
graficie), ktdre zostaty zrolowane.

Rozrézniamy orientacje:
* Armchair

« Zig-zag

« Chiral

i
Orientacja jest zdefiniowana
przez wektor chiralny (n,m)
c,=na+mb

J.Basak, D.Mitra, S.Sinha ,Carbon nanotube: the next generation sensors” presentation Pawet Tomasz Peczkowski

Ogréd Zoologiczny nanorurek
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Ogrod Zoologiczny nanorurek

Nanorurki wielo$cienne
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www.surf.nuge. -U.ac.

Ogroéd Zoologiczny nanorurek

http://www.chem.uw.edu.pl/

Pracowni Fizykochemii Nanomateriatéw
Dr hab. Andrzej Huczko

Wydziat Chemii
UL. PASTEURA 1
02-093 WARSZAWA

"Wstep do Nanotechnologii"

(15 godzin, wtorki, godz. 13.45-15.15, sala
118, Chemia Fizyczna, Wydzial Chemii).

1 wyktad 7 listopada

Ogrdéd Zoologiczny nanorurek

SWIAT NANOTECHNOLOGII

A Huczko, M. Bystrzejewski

Fulereny

Nanorurki z bliska

Atomic resolution on the nanotubes Atomic resolution
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Pawet Tomasz Peczkowski

http://online.itp.ucsb.edu/online/ghall_c98/dekker/oh/08.html|
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POLPRZEWODNIK

Collins P. G., Avouris P.,
Swiat Nauki 2, 40, 2001

Podwodjna osobliwos¢ elektroniczna nanorurek

W zaleznosci od orientacji CNT moga przejawia¢ wtasnosci metaliczne lub
potprzewodnikowe k T

» Nanorurki SWCNT o
konfiguracji zig-zag s metalami
gdy

—.pn = liczba catkowita

3

» Nanorurki chiralne o wskaznikach (n,m)sa przewodnikami o charakterze

metalicznym, gdy spetniona jest nastepujaca zaleznosé
(2n+m)=3-q

gdzie q jest liczbg catkowita.
Gdy warunek ten nie jest spetniony, CNT jest potprzewodnikiem.

Woynika stad, ze SWCNT o wskaznikach (n,n) wykazujg przewodnictwo metaliczne

Pawel Tomasz chzknwski

At Delft, we have obtained the first transpor
results on individual carbon nanotubes.
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Nanotubes as molecular quantum wires
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Nanotranzystor IBM

“CONSTRUCTIVE DESTRUCTION”

1. The scientists deposit ropes of “stuck together”
metallic and semiconducting nanotubes on a
silicon-oxide wafer,

2. Then a lithographic mask is projected onto the
wafer to form electrodes (metal pads) over the
nanotubes. These electrodes act as a switch to
turn the semiconducting nanotubes on and off,

.3 Using the silicon wafer itself as an electrode, the
scientists "switch-off" the semiconducting
nanotubes, which essentially blocks any current
from traveling through them,

4.. The metal nanotubes are left unprotected and an
appropriate voltage is applied to the wafer,
destroying only the metallic nanotubes, since
the semiconducting nanotubes are now

insulated
’ Yorktown Heights, N.Y., April 27, 2001 ... IBM
X . scientists developed a breakthrough transistor
5. The result: a dense array of unharmed, working technology that could preview how computer
semiconducting nanotube transistors that can chips can be made smaller and faster than what
be used to build logic circuits like those found in is currently possible with silicon.

computer chips.

Nanotranzystory

www-drecam.cea.fr/scm/lem/LEM eng/

AFM picture of carbon on a silicon .
adhere to pattern of amine silane (APTS) cast on the surface.

Drawing (a) and AFM picture (b) of a self- assembled carbon nanotube
transistor. After sticking to the APTS pattern, the nanotube was connected
with source and drain electrodes (Ti/Au). The doped silicon substrate is
used as a gate.

(c) i imising the p of a carbon

transistor. The current (Id) in the nanotube is modulated by the gate
voltage (Vgs). After optimzing (blue), the transition from passing to blocked
state is a lot sharper than before (black).
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Nanoliczydta

Description: This diagram and image depict a carbon
nanotube containing four carbon buckyballs. The blue dots
represent electrons. Each buckyball can serve as qubit.
Source: University of Oxford
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Nantero

Nano-anteny

Receiving and transmitting light-like radio waves: Antenna effect in arrays
of aligned carbon nanotubes o

Y. Wang® and K. Kempa
Boston College, Chesmut Hill, Massachusetts 02467

FIG. 1. Aligned (a) and scratched (b) random arrays of MWCNTs. In this
study we use only the random arrays. to reduce the mternanotube diffraction
effects. Scale bars, 1 pm.
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Color nanotube display

SAIT/AEIab 5.0kV 5.8mm x60.0k SE(M)

(above): A field-emission display using carbon nanotubes.

(above): A cross section image, made with a scanning electron

pe, of a carbon cathode. The are
aligned per i to the and are into a
metal . (Courtesy, Institute of

Technology, Korea)

Wyswietlacz nano CRT
Carbon Nanotube (CNT) Motorola

Scanning Probe

Director, Center for Nanotechnology
NASA Ames Research Center
Moffett Field, CA 94035
meyya@orbit.arc.nasa.gov

web: http://www.ipt.arc.nasa.gov

M




193nw. 003

¥ Meyyappan
Director, Center for Nanotechnology
NASA Ames Research Center
offett Field, CA 94035
meyya@orbit.arc.nasa.gov

: http://www.ipt.arc.nasa.gov

an size
an rate

Humber of samples

[wage Data He igyht

Data scale 303.2 nw

Surface masked by a 400 mesh TEM grid
Methane, 900° C, 10 nm Al/1.0 nm Fe/0.2 nm Mo

M. Meyyappan
Director, Center for Nanotechnology

Wzrost kontrolowany ezt

meyya@orbit.arc.nasa.gov
web: http://www.ipt.arc.nasa.gov

Scanning Probe

M. Meyyappan

Director, Center for Nanotechnology
NASA Ames Research Center
Moffett Field, CA 94035
meyya@orbit.arc.nasa.gov

web: http://www.ipt.arc.nasa.gov

DNA PROTEIN

M. Meyyappan

Director, Center for Nanotechnology
Wzrost kontrolowany izt

Moffett Field, CA 94035

meyya@orbit.arc.nasa.gov

web: http://www.ipt.arc.nasa.gov

- Surface masked by a 400 mesh TEM grid; 20
nm Al/ 10 nm Fe; nanotubes grown for 10
minutes

.—_f—'%—\.
Grown using ethylene at 750° C
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Conductance measurements on lambda DNA
fragements

Fragments of lambda DNA with a length of 1.5 micron
(4500 base pairs) were deposited on gold electrodes
spaced by about 250 nm. By AFM imaging single DNA
molecules were found between the electrodes. The
measured resistance between the electrodes was found to
be larger than 200 GOhm. Below is an AFM image of DNA
over gold electrodes.
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Nanopianka

Nanopianka weglowa jest... magnetyczna!
Physics News 678, March 26, 2004

Dr Andrei Rode , Australian National University

Nanorurka Si

www.ee.leeds.ac.uk/nanomsc/modules1.php
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Nano i bio (gekon)

http://www.microscopy.fsu.edu/primer/java/electronmicroscopy/magnify1/index.html

Nano i bio (gekon)

http://www.microscopy.fsu.edu/primer/java/electronmicroscopy/magnify1/index.html
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Nano i bio (gekon)

6000x

Wysokost wloskow 2 mm, srednica 200 nm
- cm’® = 10° wlosow moze utrzymaé cigzar 1 kg

Pawel Tomasz Peczkowski

http://www.microscopy.fsu.edu/primer/java/electronmicroscopy/magnify1/index.html

nano-Manipulowanie
nanomaszyny

AFM manipulation of Main method of deposition:

single-wall carbon nanotubes on SiO, il coaing of supenion of tubes
;,;ggsﬁ!’ 4

Results in individual tubes on electrodes !

http://online.itp.ucsb. ine/ghall_ /07.html

STM nanostructuring: Cutting nanotubes

Nano-
manipulowanie CN

before cut:

cutting occurs
upon applying
voltage pulse

to the STM tip
after cut:
STM |-V curves
show quantum size  _ =
:
effects after cutting: = °9[ pegore _ 4
5 cut 7
e
1 0.1 00 01
volage (V)

Vemema, Wildoir | Tomminde Tacins, Debdeer, Resker, Sty

APL 31, stop ) Cees Dekker, dekker@qt.tn.tudelft.nl
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Nano-manipulowanie CN

nature materials | VOL 4 1 JULY 2005 | www.nature.com/naturematerials
[a] Nanotube bristles

= —

Partial masking o

SiC fibre Brush

Multifunctional brushes made from carbon

Nnanotubes

JANYUAN CAO*, VINOD P. VEEDUZ, XUESONG LI', ZHAOLING YAQ', MEHRDAD N, GHASEMI-NEJHAD?

AND PULICKEL M. AJAYAN'™

IANYUAN CAO*, VINOD P.VEEDUZ, XUESONG LI', ZHAOLING YAQ', MEHRDAD N, GHASEMI-NEJHAD?

[AND PULICKEL M. AJAYAN'™

Multifunctional brushes made from carbon

Nnanotubes

Nano-manipulowanie CN

natuse materials | VOL 4 1 JULY 2005 | www.nature.com/ naturematerials

Nanomaszyny

1. Najsilniejsze u najbardziej gietkie wigzanie molekularne (wiazanie kowalencyjne
C-C)

2. Modut Younga ponad 1TPa (w poréwnaniu do 70 GPa dla Al, 700 GPa dla
widkien weglowych)

3. Odpornos¢ na rozcigganie 45 GPa (najbardziej odporna stal peka przy 2GPa)

4. Stosunek wytrzymatosci do wagi 500 wiekszy niz Al, podobnie dla stali i tytanu.
Jeden rzad wielko$ci wigcej niz dla grafitu / zywic epoxy

5. Maksymalne naprezenia ok. 10% wieksze niz dla znanych materiatéw
6. Przewodnictwo cieplne ok. 3000 W/mK wzdtuz osi (i mate w poprzek)
7. Przewodnos¢ elektryczna 1.000.000 wieksza niz Cu!

& o “,«Sgi“'
& & £ 4

http://www.ipt.arc.nasa.gov

Single — twist

Nanomaszyn

0.00 ps

http://www.ipt.arc.nasa.gov
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Nanomaszyn

D8

Single — bend
http://www.ipt.arc.nasa.gov

Single — compress

Nanomaszyny

http://www.ipt.arc.nasa.gov

Nanomaszyny

Multi — twist

http://www.ipt.arc.nasa.gov

Nanomaszyny

Multi — bend

http://www.ipt.arc.nasa.gov

15



Nanomaszyny

Multi — compress

http://www.ipt.arc.nasa.gov

scisarine nesmanon st

Winda do niea

http://www.spaceelevator.com/ & K

Winda do nieba

LETTERS

Ultralong single-wal carbon nanctubes

L. X. ZHENG', M. J. 0'CONNELL', 5. K. DOORN', X. Z. LIAQ", Y. H. ZHAO', E. A. AKHADOV",
V1. A, HOFFBAUER', B, J. ROOP', 0. X. JIA', R. C. DYE', D, E, PETERSON', 8. M. HUANG?, J. LI' 2
AND Y. T. ZHU™

Los ks Nssora b, Los A, e Mesico ST545,USA
o Do

S

nature materials | VOL 3 | OCTOBER 2004 | www.nature.com/naturematerials
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Nanomaszyny

Benzen + Cy

Nanomaszyny

http://www.ipt.arc.nasa.gov

Nanomaszyny

Benzen + CN

W sam raz

Za wolno

Gear Rotation in a Vacuum 50/70/100 rot/ns

http://www.ipt.arc.nasa.gov

Gear Rotation at RT 50 rot/ns

Nanomaszyny

Too fast > 100 rot/ns

http://www.ipt.arc.nasa.gov
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Nanomaszyny

Large Gear Drives Small Gear

http://www.ipt.arc.nasa.gov

Powered Sharf Powered Gear

Nanomaszyny

Rotation of Gears with Two Off-line Rows of Teeth

Startup

" Rotati ng

http://www.ipt.arc.nasa.gov

First Synthetic Nanomotor

side I / — \
schematic

SEM images showing the rotation of the rotor actuated
by applying appropriate voltage sequences to the
stators. The MWNT, barely visible, runs vertically
through the middle of each frame. The schematic
diagrams located beneath each SEM image illustrate a
cross-sectional view of the position of the
nnanotube/rotor-plate assembly. The rotor can rotate
through a full 360 degrees for thousands of cycles
without apparent degradation or wear.

ic (top) and ing electron mic Py (SEM)
image (bottom) of LBNL's synthetic nanomotor. A 300 nm Au
plate rotor (R) is attached to a multi-walled carbon nanotube
(MWNT) which acts as a support shaft and is the source of
rotational freedom. Electrical contact to the rotor plate is made
via the MWNT and its anchor pads (A1, A2). Three stator
electrodes, two on the SiO, surface (S1, S2) and one buried
beneath the surface (S3), provide the control elements.

hitp://www.Ibl.gov/msd/Pls/Zettl/03/07_nanomotor/03 7_nanomotor.ntml_Ajex Zettl 03-7

Nano-motor

18



Model for the Kinesin Mechanism

A

ATP ADP L,

0 D A ey
el i P & i + HZO —_— Ho—g.—ofzio o N + Pi

adenozynotrifosforan e QHOH

mov-muscmyosinmotrev6.mov Animal/Cell MicrogranH:-

mov-procmotconvkinrev5.mov

Kinesin is a dimeric motor protein that travels 3
processively towards the microtubule plus end by taking Microtibuts
8 nm steps, which corresponds to the distance between i
adjacent alpha/beta tubulin binding sites. We have
sought to define the structural changes in the motor that
explain the direction of movement and the basis of Figure 2
head-head coordination during processive motility.

http://valelab.ucsf.edu/research/res_mec_overv.html

http://www.sns.gov/ nni_05/p i 050617_pincus_philip_nni05.pdf

Nano i bio (ATPaza)

http://www foresight.org/Conferences/MNT6/Papers/Montemagno/index.html

http://www_linkclub.or.jp/~hiikoysd/ryohei/papers.html

Bio-nano-silnik (ATPaza)
B

Biotinylated cysieine

i

[ - Histidine tags

http://www foresight.org/Conferences/MNT6/Papers/Montemagno/index.html

Nanoroboty

Nano Tech Web

19



http://www.fuw.edu.pl/~szczytko

Jacek.Szczytko@fuw.edu.pl
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Image courtesy of Nanote

Author

analyst Svid

://www.nanonewsnet.com/index.php?

Nano-samochdod

Rick UNIVERSITY

GFFICE OF WEWS. 235 WETIA BTLATIONS

Search Archives Find an Export

Y. Shira/Rice University

They found the nanocar was quite stable on the surface
remaining parked until the surface was heated above 170
°C - presumably because of strong adhesion between the
fullerene wheels and the underlying gold. Flat gold surface
was used to prevent the nanocar actually roll around on its
fullerene wheels, rather than slip like a car on ice.
Between 170 °C and 225 °C, the researchers observed
that the nanocar moved around by translational motion
and pivoting. The translational motion was always in a
direction perpendicular to the handcar’s axle, indicating
that it moves by rolling rather than sliding.

http://www.nanonewsnet.com/index.php?modul

&pid=2
pi
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Nano i bio (DNA)

DNA

Filmik protein_nanotubes.mov

These images show some of the
shapes formed of RNA in the lab of
Purdue's Peixuan Guo. The first
three abstract shapes - monomers,
dimers and trimers - are further
illustrated with the analogy of human
figures grasping each others' arms
(see inset illustrations in figures A, B
and C). Guo's team has found a way
to make these elementary shapes
form more complex, 3-D structures
such as the array in figure D. Such
arrays might form tiny scaffolding on

which to construct nanotech devices.

(Purdue University graphic/Guo
Laboratories)

http://www.nanotech-now.com/Purdue-release-08112004.htm

Nano i bio (DNA)

Vol 440[16 March 2006|doi:10.1038/nature04586
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Folding DNA to create nanoscale shapes

and patterns .
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Nano i bio (DNA)

Nanoprzetgczniki
Self-assembled monolayer organic e OO

1 4
field-effect transistors ol o s 9 o
W
Jan Hendrik Schon, Hong Meng & Zhenan Bao 2 3
-
Bell Laboratories, Lucent Technologies, Mountain Avenue, Murray Hill, oH O e MS\(S%S)\@/SM
New Jersey 07974, USA = b/ . \

Drain Au]

G‘
gg

s s S S
T =] L Source (Au)
gt =
Doped Si

Figure 1Structure of the investigated molecules and transistors. a, Molecular structure of
the investigated materials; b, SAMFET structure: a highly doped Si-substrate is used as
the gate lectrode, a thermally grown S0, layer acts as gate insulator, the gold source
‘electrode is deposted by themal evaporatn, the active semiconducting materal isa
bled monolayer (SAM) af one of the si {1-6), and the drain contact
is defined by shallow-angle shadaw evaporation of gold. The active region of the device is
magnified

£< State-of-the-Art: Electronic Circuits

Kee
From macroscopic to nanoscale electronics
copper (~ 1 um) organic molecules (~0.3- 3 nm)

i >4-terminal complex logic elements
------------------- >3- and 4-terminal junction

Jaszowiec 0606'05

Nanoprzetaczniki
REPORT OF THE INVESTIGATION COMMITTEE
ON THE POSSIBILITY OF SCIENTIFIC
MISCONDUCT IN THE WORK OF HENDRIK
SCHON AND COAUTHORS i
http://www lucent.com/news_events/pdf/researchreview.pdf ;

September 2002

2, Origimal plattmg daf from mee /

Self-assembled monolayer organic

field-effect transistors 25 . : : ;
Open Symbols: Fig 2 ("Molecule 2°) =
Jan Hendrik Schén, Hong Meng & Zhenan Bao Closed Symbols: Fig. 3 ("Molecule 67) e S s
20 Cumrents divided by 2.0000 o 4
Nature 413, 713-716 (2001); correction Nature 414, 470 (2001). % Data plottedto 7, = IV
This manuscript was, in part, the subject of an independent g
investigation' conducted at the behest of Bell Laboratories, Lucent = 15 9
Technologies. The independent committee reviewed concerns &
related to the validity of data associated with the device measure- £
ments described in the paper. As a resultofthe committec’s findings, 5 10| ]
we are issuing a retraction of the paper. We note nevertheless & 04Y
that this paper may also contain some legitimate ideas and .S 5-44-5-6-0pt-aec 00055
contributions. g osh il
T~ Beaier V.. Dats 3 Kog k. . Frwmer,H_& Monwcn, . Reer o e s o
e Wk o el b o Comtboes.
o 1034 Jocen) (Lacene cold . . . B2V
Physica Sty Septesber 202). T e r 7 e o R

Drain Voltage 7, (V)
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Va “\7 State-of-the-Art: Electronic Circuits 7~/ State-of-the-Art: Electronic Circuits
Kee Kees Hummelen - University of Groningen,
From macroscopic to nanoscale electronics 3-terminal junctions: ‘Tour’ wires!
copper (~ 1 um) organic molecules (~0.3- 3 nm) 4 M.A. Ratner et. al.2

“...failure to measure transport

when built on meta-positions...”
. wire:
diode: cnz

>4-terminal: junctions ... no examples
+ logic elements, AND-gate:

AND circuit diagram
Ain_Bin Cout
1 1 1
- transistor: T
(FET) CHz e
Gate - A
3 c
- barrier: -cH,- -CH,CH,- B
i >4-terminal comple‘x Iog{‘c elements C. Joachim et. al.l® v
6 s 23- and 4-terminal junction 7 “...molecules remain based on 3-branch molecules...”
Jaszowiec 0606'05 [1] J.Am.Chem.Soc., 1998, 120, 8486. [2] Ann. NY. Acad. Sci., 2002, 960, 153. [3] Chem. Phys. Lett., 2003, 367, 662.

Pamiec¢ atomowa Pamiec¢ atomowa

http://www.ipt.arc.nasa.gov/datastorage.html

A novel data storage system capable of 10'5 bytes/cm? is being explored.
In this system, H atoms would be designated as 0 and F atoms as 1. R E S E A R C H H | G H |_ | G H T S
A tip that can distinguish between 0 and 1 rapidly and unambiguously

is being investigated.

<

Novel Data Storage System The big draw

Angew. Chem. Int. Ed. 45, 1-4 (2006)

Fifty-five thousand pens, all writingat once,
have been used to draw the same number

of images of Thomas Jefferson n a square
centimetre. Each portrait (pictured) is drawn
with lines of dots 80 nanometres wide.

The ‘pens’ are silicon nitride tips attached
to cantilevers and fixed side by side into a
vast array by Chad Mirkin of Northwestern
University in Evanston, llinois, and his
colleagues.

They used this equipment to perform
massively parallel dip-pen nanolithography,
inwhich ink on the tips is transferred toa
substrateat nanoscale resolution. Thishas a
number of possible applications, and itsuse
asatool to build protein arrays for biological
researchis being explored.
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Laser Light

lle bitow na atom?

Microwave

lllustration showing how to transform an electron
from its usual state in an atom (a), in which it exists
in a cloud of possible positions surrounding the
positively charged nucleus (indicated by a plus sign),
to a "Trojan state" (f), in which the electron orbits the
nucleus like a planet around the sun. The name
comes from Trojan asteroids, the asteroids which
orbit the sun in the same orbit as Jupiter but in a
place either ahead or behind the planet. To create a
Trojan electron, researchers would first use laser
light to put the electron into a "circular Rydberg state”
in which the electron exists in a thin donut of possible
positions (b). Then, a microwave beam would
subsequently change the shape of the donut (c-e),
shrinking the range of possible positions for the
electron and ultimately causing the electron to shrink
into a small droplet (or alternatively, a shortened
sausage) of possible positions. This droplet then
orbits the nucleus like a planet around the sun.
Although not yet achieved experimentally,
researchers believe that current technology could be
applied to create Trojan electrons. The figure is not
to scale--the circular Rydberg and Trojan states are
actually hundreds of thousands of times farther away
from the nucleus. In addition, the figure essentially
shows just the top half of the probability cloud for the
Trojan electron.

W nastepnym tygodniu

Spintronika

In recent computer simulations, researchers formed the word "optics" by calculating the electron cloud for a
specially prepared n=50 state. In the image above, the intensity of the letters represents the relative probability for
finding the electron at that place, and the color denotes the phase (relative point in the cycle) of the electron wave
associated with that point in the cloud. (Image courtesy Carlos Stroud, University of Rochester, and Michael Noel.)
This research is described by Carlos Stroud and Michael Noel in the April 1999 issue of Optics and
Photonics News.

W nastepnym tygodniu
Spintronika

‘ FNP Fundacja na rzecz Nauki Polskiej

Nagroda FNP 2006 w obszarze nauk Scistych:

prof. dr hab. Tomasz Dietl z Instytutu Fizyki PAN oraz
Instytutu Fizyki Teoretycznej Uniwersytetu Warszawskiego za
opracowanie potwierdzonej w ostatnich latach teorii
rozcienczonych potprzewodnikéw ferromagnetycznych oraz
zademonstrowanie nowych metod sterowania
namagnesowaniem;

Alexander von Humboldt Research Award in Germany (2003),
Agilent Technologies Europhysics Prize (2005)

25



