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Obpa3sbl YEPEHKOBCKOIO U3Nny4YeHus
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BonHbl Ha Boae

CBeuveHune B sAepHOM peaKkTope
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BonHbl 3a kKopabnsimm n camonetTamMmu

Kakoe OTHOLLUEHME BCe 3TO MMEET K CBEPXNPOBOANMOCTU U
1>K03ePCOHOBCKNUM KOHTaKTam?
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UepeHKoBCKOe 13nyyeHue yactuul
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[Tonsa n noteHumanol CummMmeTpuyHas kanmbposka JlopeHua
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[BXKYLLMNCA NCTOYHUK- TOYEYHbIN 3apsa

p=qo(r=vi), j=qvo(r-vi)
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ObLwas Teopus
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UepeHKOBCKME KOHYyCa

CeeTt-cnabas gucnepcus
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UepeHKOBCKOe n3nyyeHne «3andmkar

IX 3umusisa mikona, Jlyona dbespanb 2011



S dekT [Ixo3zedcoHa

CtauyunoHapHbIn addekT
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PacnpeneneHHble O)XK03edCOHOBCKUE Nepexoabl

PacnpeaeneHHble AXx03edCOHOBCKUE KOHTAKTbI

CeepxnposogdaLive obknaakn
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[nanekTpuyeckas npocnoika

MHOrocnolHble pacrnpeaeneHHble AK03ePCOHOBCKNE KOHTaKThI
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CnoucTble cBepXNpPOBOAHMKMN.

Mpumepsl: Bi,Sr,CaCu,0q, Tl,Ba,CaCu,Og, ... —
obnagatoT BHYTpeHHUM addekToM [ro3edcoHa!

— XapaKTePHbIN pa3Mep BAO/b MIOCKOCTU
KOHTaKTa A0/MKEH 6biTb AOCTAaTOYHO 60MbLLINM
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[1>ko3edcoHOBCKME BUXPU !

Qﬂ —0 +sinf = _7/9 + 7. — ypaBHeHue cuHyc-lopaoHa

XapakTepHble MacLTabbl [DKO3EQCOHOBCKIM BIXP
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BonHbl CBuxapTa
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ba3ucHble HennHenHble pelueHns SGE

Lleno4yka Buxpen
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BonbT-amnepHasa KpuBas

3aKOH COXpaHeHUda nMnynbca
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9 ext
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[1>k0o3epCOHOBCKMW KOHTAKT B MONMOCKOBOW JTIMHUM i

Wccnenyemas CTpyKTypa McxoaHasa cucTeMa YpaBHEHUM

cBepxnpoBogdLine
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OOHoOMepHOE UHTEerpanbHoe ypaBHeEHUE

S=
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UepeHKoBKOe n3nyyvyeHue

[McnepcroHHbIE XapaKTEPUCTUKM NMPU pa3HbIX
3HAYeHMSAX LWNPUHBI MONOCKOBOM JIMHUK
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Ponb NOMOCKOBON IMHUM — B BO3MOXHOCTU 06ecneynTb

BbINOJIHEHNE YCNOBUA YEPEHKOBCKOIro CMHXpPOHU3Ma B VICCJ'IG,CI,YGMOVI

CUCTeMe.
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YepeHKoBCKME CTyNneHn —
YCNOBUSA BO3HUKHOBEHMS
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CTpyKTypa nonewu

BUXpb C YepeHKOBCKNM
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N3nydeHne B6ok oTcyTcTByeT!
N3nydyeHne Tonbko Hasapn!

u>v, ,&>100
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AHanunTn4yeckoe npeacraBfieHne

YepeHKOBCKMIA XBOCT Buxpb (k) = kv
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UepeHkoBckme ctyneHn Ha IVC.

BonbT-aMnepHble XapakTepUCTUKN —
TUNMUYHBIN BUL,

olk,) _ - olk,) v ..k =2nn/L 10+
kn kn+l

PaccTosiHne mexay cTyneHsiMm

Ak
Vn+1 o Vn = k_(vgn o Vphn ) s
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Vgn = ? vphn =
6k k=k, kn
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KonbLueBOW KOHTAKT

CTpyKTypa CMMNOBbIX NMNHUIA
I

2D ypaBHeHue cuHyc [opAome

ngﬁ + 50,0 — r‘lﬁrrérgo + r‘z(?zgo +sin(p+60) = j

ext
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N3anyyeHue wenyyymx moa
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Mopabl WenyyLien ranepeun
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cKyCcCTBEHHbIE 3amMeanAoLLne CTPYKTYPbI
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B nepnogny4eckm HeOAHOPOOHbIX CTPYKTYpax €CTb MeafieHHbl€ BOJIHbI
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[lepnoanyeckme 0Ko3edCOHOBCKNE CTPYKTYpPb

PasnoxeHune nons. Teopema brioxa
_ igx—iot _ iqx—ia)tz ingx
W =e O(x)=e - Ae
J

daszoBasi CKOPOCTb
NPOCTPAaHCTBEHHbIX rAPMOHUK

Q

V oy
" g+ng
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UepeHKOBCKOe n3nyvyeHue LenoYvyek BUXpeu
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/\ /\ /\ j\ CKopoCTb 3BYKa

Jrd, d,

8 =T (- exp - }
\/\/\/\/ ’ Wi

[nHammnka Buxpemn u BOSHbI

E +7E,+57d) (28, €, —£,)=(1-v")" [y (x,00,00,(x,)dx
By =(a - pv*)5,0. ¢l (x,1)

PeweTka Buxpen nogcrpamBaeTcs nog BosHy!

[X 3umnsis mkona, [yOHa dbespanb 2011



HennHenHaa ctagusa - TYpOyneHTHOCTb
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UepeHKOBCKMIA XBOCT Buxpb WV

AHTUBUNXPU
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UepeHKOBCKUN reHepaTop

[1>ko03edCoOHOBKUI
KOHTaKT

Cobupatoulas
NNHNSA

JTnHnn
CBS3U

[Toxoxxe Ha MarHeTpoH
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UepeHkoBckoe nsny4veHue B crionctbix BTCI i

BTCI1 ¢ BHyTpeHHUM adopekTom [xo3edpcoHa CKOPOCTM aneKTpoMarHUTHbIX Mo

| | v(q) I
| |
| ] \\
| |

S. Sakai et al, J. Appl. Phys., 1993 1 2 N >
L. N. Bulaevskii, Phys. Rev. B 1994 qa/nN

N
ZKmn (8?9," +y0.0, +sinf — je) =00, Buxpb B0O36yxaaeT Bce
m=1 nonepeyHble Moabl!

YepeHKOBCKOE n3ny4yeHne ecTb, ecnu HapylleHa JlopeHu MHBapnaHTHOCTb ypaBHEHUN!
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YepeHKoBCKOe U3ny4yeHne gpyrmx TUnoB BOJTH
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 OOHOHOB
* [1na3moHoB
 BonH KapnccoHa — ['ongmaHa

* BornH nnoTHOCTM BUXpPEU-BO3MYLLEHUN
MarHMTHOro nong

Ho 06 aTnx BonHax — Ha crneayowen Moen fekumm
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