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HanomuHaHue: OCHOBbLI OpMaAnU3ma
KBAHTOBOWU MeXAaHUKMU
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BAHTOBAS 3a4a4a O ame U bapbepe
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YacTb 1: TToabapbepHoe
TYHHenuposaHue
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TTpenenbHbIE crnyyau Ans
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Bbicokuu bapbep «npom3BONIbHOU» POPMbL
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Bbrcokum 6apbep «npou3BONIbHOU» POPMbL
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BoHyc: HapnbapbepHOe oTpaxeHue
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YacTb 2: TTpossneHue u npumeHeHue
3ppeKTa NoabapbepHOro TYHHeIMpOBAHUS

* Peakunm aaepHoOro cMHTe3a
* Anbdpa-pacnag

* TYHHEernbHble KOHTaKTbl MPOBOAHUKOB N TYHHENbHbIN
MUKPOCKOT




Peakuumn A0epHOTro CUHTe3a. 3B8e3Abl

p+p->D+e +v, +0.42M>B T ~15%10°K=~141B

saIpa

NASA, JPL Photojournal, https://photojournal.jpl.nasa.gov/animation/PIA22199




Peakumu apepHoro cuHtesa: ToKaMaK
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TToteHuman s3aumopeucTeua aaep npwu
CUHTEe3e U TyHHesbHbIU 3(PPeKT
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BO3MOXXHOCTb KBAHTOBOIO
TYHHENMPOBAHNA Noa
KYNOHOBCKUM Dapbepom
NO3BONSAET NPOXOANTb
peakumsiM CUHTE3a

pa3mep agpa ~1 pm




Anbga-pacnaa Taxenbix aaep

https://gfycat.com/darlingskinnyarieltoucan
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Anbga-pacnaa Taxenbix aaep
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C NOHMXEHMEM 3HepPrumn anbda-yacTtumuy
pacTeT LWMpUHa 3anpeLieHHon obnactu u
BblCcOTa Dapbepa — YMeHbLLAEeTCH
BEPOSITHOCTb NPOXOXAEHUA U pacTeT
nepuog nonypacnaga

http://nuclphys.sinp.msu.ru/radioactivity/ract02.htm




TyHHenuposaHue 3nNeKTpoHOB Mexay
NPOBOAHUKAMU U TYHHESNbHBIN MUKPOCKONM
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TyHHenuposaHue 3nNeKTpoHOB Mexay
NPOBOAHUKAMU U TYHHENbHBIA MUKPOCKONM




TyHHenbHbIM MUKPOCKON

11

Control voltages for piezotube

Tunneling Distance control
current amplifier  apd scanning unit

Pieroelectric tube
with electrodes

Tunneling
voltage

i
-

Data processing
and display

Bukunenus, CkaHupyOUMiA TYHHEIbHBIM MUKPOCKOIL,
http://en.wikipedia.org/wiki/
Scanning_tunneling microscope



TYHHenbHBIN MUKPOCKON
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Control voltages for piezotube
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FZ Juelich, STM Group, Scanning Probe Microscopy, http://www.fz-
juelich.de/ibn/Scanning_probe microscopy
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Bukunenus, CkaHupyrONIUil TYHHEIbHBI MUKPOCKOTI,
http://en.wikipedia.org/wiki/
Scanning_tunneling_microscope

Wake Forest niversity, STM Group,
http://www.wfu.edu/nanotech/Microscopy%20Facility/STMInstructions.html



TyHHenbHbIM MUKPOCKON
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IBM Corp., STM Images Gallery,
http://www.almaden.ibm.com/vis/stm/gallery.html

Wake Forest University, STM Group,
http://www.wfu.edu/nanotech/Microscopy%20Facility/STMInstructions.html



Yactb 3. TToTeHumanbHbIe ambl



3aaava 1. TTpoxoxaeHue Haa amou
(3cppexT Pamsayapa)
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S.Kukolich, Am.J.Phys 36, 701 (1968)
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3aaaya 2: OgHOMepHaa ama ¢
6eCKOHEeUYHbIMU CTeHKaMU
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U(x)z 0,0<x<a
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3aaaya 2: OgHOMepHaa ama ¢
6eCKOHEeUYHbIMU CTeHKaMU
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3aaaya 2: OgHOMepHaa ama ¢
6eCKOHEeUYHbIMU CTeHKaMU
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Obuime CBOUCTBA BOSTHOBOU (PYHKLUUU B
NOTeHUMasIbHOU ame

B cBA3aHHOM COCTOSAHUNU
NMEIOTCH JNCKPETHbIE
YPOBHU 3HEPIUH,
MapKnpyembie Habopom
KBAHTOBbIX YnCen

* B 1D 4ncno Hynewu
BOJTHOBOW (PYHKLMU
pacTeT C pOCTOM
SHeprmu
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| Favero and K Karrai 2008 New J. Phys. 10 095006
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3aaaya 3: CUMMeETPUYHAs OAHOMEpPHAa ama
KOHEeYHOW ry6UHbI
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JioKasriu3oeaHHoe
COCMOAHUe
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3aaaya 3: CUMMeETPUYHAs OAHOMEpPHAa ama
KOHEeYHOW ry6UHbI
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«ClWMNBKA» pelleHU

peweHuna Tuna SIN

sin(k al2)=Ae "
kcos(kal2)=—xAe "




«ClWMNBKA» pelleHU

peweHuna Tuna SIN

pewweHna tnna COS

S

|

sin(k al2)=Ae "

kcos(kal2)=—xAe "

cos(kal2)=Ae "
—ksin(kal2)=—xAe "

oka__ k| | ka_x
E TR [T T
2+1<2:2n/;l|2U0|-)K \/2mh|2UO| 2




«ClIMBKA» pelleHUU

peweHna tmna SIN

peweHna tmna COS
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YPOBHU 3HEPrum ana CUMMETPUYHOUN SMbL
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YpOBHU 3HEeprumn Ans c

COS-lik

SIN-like: 1 =

* B npamoyronbHon ame

KOHEYHOWN [NyOUHbI —
KOHe4YyHoe Yyncno
CBSA3aHHbIX COCTOAHUN

B ooHomepHOM cnydvae
CBA3aHHOE COCTOSIHME
eCTb Bcerga
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boHyc: Copepuyeckas NpamoyrosibHas
NOoTeHUUasIbHas ama
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boHyc: Copepuyeckas NpamoyrosibHas
NOoTeHUUasIbHas ama
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boHyc: Copepuyeckas NpamoyrosibHas
NOoTeHUUasIbHas ama
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boHyc: Copepuyeckas NpamoyrosibHas
NOoTeHUUasIbHas ama

e Chepunyeckn CUMMETPUYHbIE PELLEHUSA
B Takon sme — Bce «Tuna SIN».
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" nasHOe Ha nekuuu
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