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Beryn

Knacnuna esnekTpoguHaMika TPaKTye €JIEKTPUYHY

emuicte C K pe3sysibTaT mepepo3noiny MPOTHIIEKHUX
3apsliB BEJIMYMHOIO ( Ha JBOX MPOTHISKHHUX 00’ €MHHX

MPOBIHUKAX, PO3ILICHUX TCNEeKTPUKOM. [HIIMMU
CIIOBaMH, KJIaCUYHAa €MHICTh Ma€ EJIEKTPOCTATHYHY
npupony. €MHICTH TOB'S3aHa 3 MOTEHIAJIBHOIO

enepriecto W crisBigsomennsm W=g¥2C. Tlpore B
MOTEHI[IaJIbHIA eHeprii MOBUHEH OyTH MPUCYTHIH Ie
OIUH BHECOK, CIPUYMHCHHA 3MIHOK  XiMIYHOT'O
MOTCHINAy TPU 3apsKaHHI. 3allOBHEHHS ITOPOXKHIX
CJICKTPOHHHUX CTaHIB 3 OJHOYACHOIO MOSBOIO IIPOK Y
BaJICHTHIN 30Hi, SAKIIO MOBa HE PO HAMiBIPOBIIHUK

[1]. Tomy noTeHIiaNBHY SHEPTIIO CITiJl IEPEIHCATH TaK:
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TOOTO K CyMa JBOX IMOCITIIOBHO BKITFOUCHUX €MHOCTEH
Cy ~ KJIACUYHOI Ta C, ~ KBaHTOBOI.

ITepeBakHo Cq>>Cy» OTKE, mpH MTOCTTiIOBHOM Y

BBIMKHEHHIC » c ,, TOOTO HeedpekTuBHe. I[Ipore 3
C Cel Cq

MOSIBOI0  HAHOOO €KTIB  CIIOCTEPIraeThCsl  3BOPOTHA
curyarliss. ToMy OCTaHHIM YacoM iHTepeC A0 SBHUINA
KBaHTOBOI €MHOCTI Pi3K0 3pic. 30BCIM HEIaBHO B poOOTi
[2] Oymo moBigOMIIEHO, 110  BIEpIIE  BAAJIOCH
eKCIICPUMEHTANBFHO BHMIPATH KBAHTOBY €MHICTh B
TaKOMYy TONYJIIPHOMY HHUHI 00 €kTi, 5K rpadeH,
MOCTIDKCHHS SIKOTO OYJI0 YIOCTOEHO HOOETIBCHKOT
npemii 3 ¢isukun 2010p. [3]. Apropu BiAHOCATH
JIOCITI/DKEHHSI KBaHTOBOI €MHOCTI J0 TaKHX CaMHUX 3a
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BaXTUBICTIO XapaKTEPUCTHUK, K OUIBII MOMYJIspHA IO
LOT'0 Yacy XapaKTEePUCTHKA - PYXJIUBICTh €JIEKTPOHIB.

JocmimkeHHs: yMOB, eQeKTiB pO3MIpPHOCTI Ha
BEIMYMHY €MHOCTI € OCOOJNMBO  IHTEHCUBHHMH
OCTaHHIMHM pokamu. Bmepmie Ha 1i oOcraBuHH Oyna
3BepHeHa yBara B pobOoti [4], me mocmipKyBaiach
MOBE/iHKA €JIEKTPOHAa B JBOXMIpHHX CTPyKTypax S i
GaAsS, 3aCTOCOBYIOUM T'YCTHHY €JIEKTPOHHUX cTaHiB 2D-
cucremu (D — dimension — poswmip). Came B muTOBaHii
poboti Oyn0 BBeIeHE TaKe TIOHATTS SK KBaHTOBA
€MHICTb.

Bimomo [5], mio ryctuHa craHiB SIK HelepepBHA
(yHKIIST eHeprii € pi3HO Ul PI3HUX 32 PO3MIpHICTIO,
10010 1D-, 2D- uyn 3D-, BHOpSAIKOBaHUX CTPYKTYp, B
SKUX 1€aNbHICTh CTPYKTYpH (rpaHuuHi ymoBu BopHa-
KapmaHna), 3amuIIalOThCS CHOpPABEUIMBUMHM, ajie JIHIIE
BIJIIOBIAHO B OJTHOMY, IBOX 471 TPHOX
KpucramorpadiuHux HanpsMkax. B nuroBaiii po6ori [4]
ENIEKTPOHHIH ~ €HepreTHYHIH  CTPYKTypi  BiANOBijae
TYCTUHA CTaHIB SK TIOCTiHHAa HemnepepBHA (QYHKIIS
eneprii £. Tomy mupokosxuBana (opmyna (4) uepes
crerudiky g(E) mo3Bossie 3poOUTH BUCHOBKH PO Ti YU
iHIi (i3MYHI XapaKTepUCTUKH, BUOPAHOI CUCTEMH LIOZ0
PO3MIpPHOCTI.

VY Bunaaky 2D-cTpyKTypu NpUKIaJeHE MonepeuHe
eNIEKTpUYHEe ToJNe, Ha MpOTUBAry, JO MacCHBHOL
MeTaJiuyHOl TUIACTHHHM, HE TOBHICTIO eKpaHyerhcs. lle
MOPOKYE EMHICTh, PO3paXxOBaHy HAa OJUHUYHY IUIOLLY

2
Cq=ry
ph
MOIIMPEHa Ha OJHOMIPHI MOJENi, 30Kpema, KpeMHi€Bi
HaHOTpYyOkH. [Ipore BHCHOBKM pPOOOTH 3aCTOCOBHI 0
IHIIUX THIIB OHOMIPHUX HAaHOCTPYKTYP.

B omHOMipHOMY KpHCTadi IosiBa
€MHOCTI € TPOSIBOM OCOOJIMBOCTEH

B momanemux poborax [6] 1 imes Oyma

KBaHTOBOI
€JIEKTPOHHOT'O


mailto:dariya2009@gmail.com

J.B. Martynka, b.A. JIykisHenpb

CIIEKTPY, IO Ha MOBI T'YCTHHHU CTaHIB g(E) BUIVIAAAE
Tax:

n(€) [am,

ph E

I€ n(E) — KUIBKICTh 30H, Ki JalOTh BHECOK IIpU AaHIH

9(E) =

eHeprii.
V Bunaaky 3D-cucteMu TycTHHA CTaHIB g(E) ~E -
B 3arampHOMy Bumaaky emuicte cucremu C
BU3HAYAETHCS, SIK

c-9, )
av
TOOTO sK 3MiHa 3apsay Q, cnpuyYMHEHY OIMHUYHHUM
eNeKTpOCTaTHYHUM  moseM V.  3a  BiJCYTHOCTI
ENEKTPHUYHOTO MOJIS
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posnomin ®epmi-Jipaka (¢ — XiMiuHHI TOTeHINAN YH
pisenr ®epmi E;). Cymysanna B (2) Benerbcs Mo
KBaHTOBUX CTaHaX CHCTEMH E,, .

VY BUNAAKy iZleaTbHOTO KPUCTAy TXHil CHEKTp — e
KBa3iHenepepBHUI Habip piBHIB. OTXe, CyMyBaHHs IO

craHax B (2) MOXHA 3aMiHHTH I1HTETPYBAHHAM IO
eHeprii 3 BpaxyBaHHAM ryctunu piBHiB g(E), To6TO
1 3
Q=edg(E) —dE (3)
aE-m+eV )
epe————++1
&€ T 5

Pigusnus (3) 3amucaHo B MPUMYIICHHI €IEKTPHIHO-
CTaTUYHOT O ITOJIS, 1110 YKOPCTKO 3CYBAE EIEKTPOHHI PiBHI.
IMpore ¢dopmyna (3) , sk BHUIIsLmAE, HE 30BCIM
npuiaTHa 3-MIpHOTO KPHUCTATY 3 0OMEKEHUMH B X04a Ou
B ONHOMY 3 HAaIIPSIMKIB T€OMETPUYHHUMHU PO3MipaMHu.
SlckpaBUM X TPHKIAZOM € TaK 3BaHI HAHOCTPYKTYpH
(muB., Hamp..,[7]). BusHaueHHs HAHOCTPYKTYPH  Ma€
OBl CcTpOrWid KpuTepid — i po3Mipu HOBHHHI OyTH
cniBMipHi a00 MeHII BiJ JOBXHHHU XBWIi e Bpoiins B
Hill. Xali MM MaeMO OJHOMIpHY CTPYKTYpY CKiHYEHHX
po3MmipiB. Po3rissHeMoO, TO# BHIIAI0K, KOJIHU 11 MOTEHITIAT
MPSIMOKYTHA $IMa, IIHUPHHOIO ¢ 3 HECKIHYEHO BHCOKMMH
cTiHKamMu.  PO3B'S30K  cTalioHapHOrO  PiBHSHHS
Hlpeninrepa mpu LObOMY TBEpAWTH, IO EHEPreTUYHA
CTPYKTYpa CTaHIB — CHCTEMa JIUCKPETHUX pIBHIB 3
En = Elnz [8] (n=1, 2, 3... — HOMep AUCKPETHOrO CTaHy,
h2p2 _
E, =, ~ CHEprif OCHOBHOrO crany). TakuMm 4uHOM,
2ma
U CTPYKTYP 3 posmipamu a=20 uMm , E;=9,4-10 B, mo
BIAMOBIAE  IMITYJIBCY p=/2mE; =16,54-10% ea: :

EneKkTpoH B OCHOBHOMY CTaHi Ma€ JOBXKHHY XBWJII J€

bpoiins As=h @o HM. Jlns  moTeHIaIbHOI MM
P

mmmpuHoro a = 10 HM, E;=4-9,4-10* eB, a s @25 HM 1

T.0. Jlnsg 30ymKeHHWX CTaHIB Taki XBWII OyIyTh IIIe

MeHmMMHU. [lpu 1BOMY BIACTaHB MK JTUCKPETHHMH
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22 22
. h h
PIBHAMM  DE=E_, - E,= p 5(2n+1) P 7p22n pu
2ma 2ma

JIOBXXKMHH XBWII Je bpoiiis

n>>1 abo Ha MOBI

h
DE = n

m
OCHOBHOMY CTaHi).

VY upoMy BUIAAKy — KOJU E€JIEKTPOH B CTaHi 3
JIOBXKMHOIO XBWIII Jie Bpoiiist criBMIpHOIO YW MEHIIOIO
Bil PO3MIpiB CHUCTEMH — WOr0 JUCKPETHHUM XapakTep,
TIOB’ sI3aHMH 3 TaK 3BaHUM MPOCTOPOBHM KBaHTYBAaHHSM.
[Ipu mpoMy MOBa T'YCTHHM CTaHIB, a OTXKe, NpoIeaypa
KBaHTYBaHHSA TUIY, 0 ¥ ¢popmyii (3) [6] € HecTpororo i
il BUCHOBKHM MOXYTh BTpauaTH TOHKOIII, 1[0 € HACIiIKOM
ICHYIOYOi JTUCKpeTH3allii craHiB. IIpoTe HmWKYe MH
OyneMo KOpUCTYBAaTUCh TEPMIHAMHU ,,30HA MPOBITHOCTI",
»BAJICHTHA 30HA”, ,,3a00pOHCHA 30HA”, TTaM’ ATAIOYH, IO
i 30HOK B JIAHOMY BHUMAJKy, CJiJ PO3yMiTH Habip
JIMCKPETHHUX PIBHIB.

BuHuKkae muTaHHA NPO MPOSBH B SIBUIII KBaHTOBOI
€MHOCTI OUIBII TOHKUX OCOOJMBOCTEH E€JICKTPOHHOTO
CHEeKTpY B HHU3BKOPO3MIPDHUX CTPYKTypax, a came,
PO3MIpPHOTO KBAaHTYBaHHSI.

(Ap1 — momxkuHa xBwiai ge bBpoitis B

|. Po3paxyHOKk KBAHTOBOI EMHOCTI

PosrnsiHeMo opHOMIpHI MoOAedi 3 IPSIMOKYTHHMH
HECKIHYEHO TIJMOOKMMHU sSIMaMmH, SIKi MOJENIOIOTh
HU3BKOPO3MIPHI ~ CTPYKTYpH  Di3HOI  €NeKTPHUYHOI
MIPUPOJY — METANH, HaMiBIPOBIAHUKH, HaniBMeTanu. Ha
puc. 1 mpesacTaBieHi MOTEHIANIM TaKUX CTPYKTYP.
Hmwxue ckopucraeMocs BiJOMHMH EHEPreTHYHHMHU
CTaHaMM €JIEKTPOHAa B Takiii Momeni (auB. BWINE) IS
aHayi3y KBAaHTOBOI €MHOCTI B MeTajlaX, HamiBIIpoO-
BiJJHMKaX, HamiBMeTanax. Po3paxyHKu MpOBOAMINCH IS

g E/2 E,2
= E
s | === = Ep = E =
==
s3]

“E2 52

a) 6) 6)

Puc. 1. HeckiHueHHO MIMOOKI MU, 11O MOIEIIOIOTH
OJIHOMIpHI ~ CTPYKTypH: a) MeTaliuHy, 0)
HamiBnpoBinHy; B) HamiBMmeramiuny. (Er — piBeHb
depmi, a — mupuHa sMHu). Y BHmagkax 0) i B)
nonoxeHHst piBHg Depwmi E (xiMiuHOro moTeHIiamy
W), BHOpaHe SK IIOYaTOK BIIUIIKY ITOCEPEIMHI
3a00pOHEHOT 30HM MiX 30HAMH €JIEKTPOHIB 1 JipOK
31 CHIBIAJAlOYUMH  e(QEKTUBHUMH  MacamH;
3alITpUXOBaHA 00JMacTh Ha PHCYHKY B) —
HEPeKPUTTS Ha BennuuHy Eg30HM mpoBimHOCTI Ta
BaJICHTHOI 30HHU.
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ssMa 3 mUpuHO 20 HM 31 3HAYCHHSAMH CHEPTeTUYHHUX
XapaKTEPUCTHUK, 3alUCAHUX B eB.

Bunagok MeTajTivHOl HAHOYACTKH.

Bupa3 s KBaHTOBOI €MHOCTI 3 BpaxyBaHHIM
dopmyn (1), (2) B naHoMy BHMajJKy HaOyBa€ TakKoro
BHTJIAY:

1
En- m+eV
KT
e & - m+eV 0
aKT & x5
Ha pwuc. 2a npeacraBieHUd MOAYJIb €MHOCTI B

d,

Cq ZGW%
exp( )+1 @)

2

élch'2
n

OMMHUIX (K 1 maui) i

4KT
enexktpruyHoro 3mimieHHs V. Ilpu V=0 mnix piBHem
®epMmi Er € meBHa KUTBKICTH PIBHIB. 31 30UIBIICHHIM
MOJIsl BCE OWUIBINA TXHS KIJIBKICTh BHINTOBXYETHCS BHIIC
Er. Ile cympoBOmKYETbCA 3MEHIICHHSIM KITBKOCTI
eIIeKTPOHIB y cTpykTypi. Octmsniiina noseninka Cq(V)
MOSICHIOETBCS TUCKPETHUM XapaKTepoM Tepecikanusa Er
eNEeKTpOHHUMH piBHAMU. OCOOJIIMBO BEJIMKA aMILTITYyAa
OCHWIALIN TIpU MauXx V, sSKa MPaKTHYHO MPOIANAE MPH
miaxomi Ei+ €V (Ep, fAK 1 BUIE, — OCHOBHHMU CTaH

K (QYHKILIS NPUKIAIEHOTO

34

0,2
V.B

a)

0)
Puc. 2. 3anexnicts kBaHTOBOI eMHOCTI C (TYT i

HIDKYE B OOMHHUIIX - e2 / 4KT ) Bin moteHmiany V
npd m=03(a) Ta B KoopauHaTax mapamerpis V
Ta xiMigHOro moteHmiany (0) y MertamidHiit
HaHOYACTII
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enekTpoHa B HaHocuctemi). Ilpu E;+ eV =Eg kpusa
Jocsira€ MakCHMMaJlbHOrO — 3Ha4yeHHs.  [lopjanblie
30inblieHHss V BUIITOBXYe FEj —HalHWKYE 3HAYCHHS
cnektpy — Buie Eg , i Hmwkue piBHs DepMi eneKkTpoHU
Bizcyrni. IIpm mpomy Cy(V)=0 1 Bu3HauaeThCA
»XBoctoM” poznoairy @epmi-/ipaxa.

Ha puc. 26 300pakeHa OLTBII 3arajbHa 3aJICXKHICTh
kBaHTOBOI eMHOCTi — Cq (V, 1), sKa no3Boiste GauuTH
aHAJIOTIYHY 70 300pakeHOI Ha pHC. 2¢ TPU Pi3HUX
nonoxeHHsax N (uu Ef).

Bunanok HanmiBIpoBiAHNKOBOI HAHOYACTKH.

HaxkxmamaHHsS €l1eKTpOCTaTUYHOro moyiss V 10 HaIliB-
NPOBIZHKKA 3 CUMETPUYHNAMU BiIHOCHO piBHI Pepmi E_
(sx e mMae wmicrie, Hamp., B rpad)eHi) 30HH MPOBITHOCTI Ta
BaleHTHOI 30HM (muB. puc. 16) MOPOMKYE 3apsmaoBY
TYCTUHY Q'

Puc. 3. €MHOCTI  Bif

KBaHTOBOI
noreHmiany V mpu Eg =0,2 (a) Ta B KOOpAMHATAX

3aeXHICTh

napamerpiB V Ta MIUPUHHA 3a00pOHEHOI 30HU Eg

(6) y HamiBOpOBIHUKOBIM HAHOYACTII

¥{ & E 0 @& E
Q:eé_} gEs+—g+eV+-ngs+ g-evgf;,
slif @ g e )

a OTXKE, KBAaHTOBY €MHICTE

_ &2 g ?Ch_zgn+Eg/2+eVi?+Ch_2a:_En+Eg/2- eV'C_i';'l (5)

9 sy & ok p & T ;
Ha puc. 3¢ 300pakeHa 3aJCKHICTH KBaHTOBOI
emuocti Cy(V), a Ha puc.30 Oinplr 3aranbHa
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sanexHicTs— Cy(V,Eg.)

Bunagok HamiBMeTaJiYHOI HAHOYACTKH.

3 BpaxyBaHHSM, 1[0 B JJAHOMY BUIIaJIKY, 3TiJHO pHC.
16, mMHO 30HU MPOBIAHOCTI (CTENst BAJECHTHOI 30HH)
MICTUTBbCSL TIpU 3HAYEHHI - Eg/2 (Eg /2) BHpa3 s

3

T
0.3

0)
KBaHTOBOI
noteHmiany V TOpH MMpUHH 3a00pOHEHOI 30HU

Puc. 4. 3anexuicts €MHOCTI  BIJ

Eg =0,2 (a) Ta B xoopauHaTax mapamerpiB V Ta

Eg (6) y HamiBMeTaiYHIli HAHOYACTII.

KBaHTOBOI €MHOCTI BUIISAAE TaK.

2 N "

_ Ly ¥Ch_2£n-Eg/2+eV8+Ch_2£n-Eg/2-é\/cy (6)
T aTsy . & AT 5 & T %

Ha puc.4a 300pakeHa 3aJeXHICTh KBaHTOBOI

emuocti Cy(V) a Ha puc. 46 Oinbln 3arajbHa 3aJIEXKHICTD
—Cy(V.Ey.).

1. Anani3 pe3yabrartin

[Ipoananmizyemo crnodaTky (parMeHTH pe3yJbTaTiB
Cy(V.E,.), momanux Ha pucyHkax 20, 36, 46, a came ixHi
¢parmentu npu dikcoBaHux 3HauyeHHAX E_ (puc. 2a) Ta

Eq (puc. 3a 1a puc. 4q).

3anexHocti kBaHTOBOI eMHOCTI Co(V) 11 Metaiy Ta
HaIliBMETaly SKICHO HAraiyloTh OJHA OJHY, a came, ii
OCHWISALIHHUNA PICT 0 MaKCUMalbHOTO 3HA4YEHHs TpHU

Eg0

1 i 12
B MeTall un

V))f(EF - El) V))—QE:L- -

€ ee” 2g
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. . E . . .
HamiBMerasi (B JaHOMY BUNaJKy 9 Bianosinae poii £y
2

B Merani). [loBexinka Cy(V) npu V>}(E B Ei) JUTst
e F

MeTally onucaHa Bumie. /I HamiBMeTany MHOBEIiHKa
Cy(V) mpu vy >}(EF . El) AKICHO BiIpi3HAETbCA Bix
e

Cy(V) Bim moBemiHKM B MeTadi IOSBOK JOJATKOBOTO
mika. Moro MOXHa MOSCHHTH NPUCYTHICTIO BaJEHTHOI
30HU. J{iiCHO, MPOCHIIKYEMO 32 TOBEIIHKOIO IIEPIIOTr0
(o BijMOBiAE 30HI MPOBIAHOCTI) Ta Apyroro (BajieHTHa
30Ha) IOJIAHKiB Mijl CyMOIO [l E = E, HPH NOJANIbIIOMY
30inplIeHHi V' Bif 3a3HAYEHOr0 BWIIE HOro 3HAYEHHSI.
[Ipu npoMy BeTWUYMHA JPYroro IoJaHKa Oyae pocT i
OJIHOYACHO TMAJaTH BeIWYMHA mepuioro. Ilpu 3HaveHHI

Vo» }geEl_ ig OCTATOYHO CyMa TaKUX MPOTHJIEKHUX 3a
eg 2 g

HOBEIIHKOIO I0aHKiB peanizye mik Cy(V).
Puc. 26 Ta puc. 46 103BOJAIOTH CKJIACTH YSBY TPO
Cy(V) npu pi3HHX 3Ha4EHAX BiJIOBiIHO Ep Ta Eg-

IcTOTHO BiAMIHHOIO BiJ MPHUBENCHUX € IMOBEIIHKA
Cy(V) B HamiBnpoBigHuKOBilf HaHowactui. 3 puc.3a
BumumBae, mo Cy(V) sBiste coboro Habip d -nmomibHuUX
mikiB. Puc. 36 3 3anexnicrio Cy(V,Ey.) miaTBepmxye
TaKHUi BUCHOBOK.

I[lpu  BuOpaHOMY mMoOTEHmiami, MIO  OIKUCYE
HAMIBIPOBiMHUKOBY HaHOYACTKY (puc. 16), — 1ie BlacHui
HAIBIPOBIIHUK 31  CHIBNaJarouuMu  e(EeKTHUBHUMHU

MacaMu enekTpoHiB N Ta gipok P. IIpu V = 0 mae micue
PIBHICTH N = P, TaK sSIK 3aIIOBHEHHS B TUX CAMUX CTaHax N
30HI TPOBIAHOCTI 1 BaJICHTHIA 30HI CIIBIAJAIOTh.
BenuunHa HOCITB BU3HA4YaeThes CTYMIHHIO PO3MUTTS
~ KT posnominy ®epmi-/lipaka B okomi piBas Depmi
Ep - Tomy ixHs BennumHa Habarato HWXKYa, HIXK Yy
BUIIAJIKy METJIy UM HaIliBMETaIy.

I[Ipy HakmamaHHI  TMOTEHMiady  3MimeHHs V
KOMIIEHcallisl HOciiB mopymyerbes. Tak, npu pocti V B
3aJIeKHOCTI BiJ| HOro 3HaKy BiIOYBa€ThCS 3CYB PiBHIB 10
JTHa 30HHU TIPOBIJAHOCTI 3 OMHOYACHUM 3CYBOM Bij CTelni
BaJICHTHOI 30HM YM HaBNaku. ToMy, SKIIO pO3IIISIaTd
KOHKpETHHI piBeHb N, Xall 30HU MPOBIAHOCTI, TO TPHU
3MiHi V, 10 IpUTUCKae HOro 0 [HA 30HH, IIPU [IEBHOMY
3Ha4eHHI V MOXJIHMBa HOro YacTKOBa KOMIIEHCAIis
piBaem (N — 1) panentHoi 30HH, gami 3 (N—2) i T.0. Taka
CUTYyallisl B TOBEMIHII KOHIICHTPAIIA HOCITB MOPOKYE

3aJIexHICTh KBaHTOBOi eMHOCTI Cy(V), 300paxeHii Ha
puc. 3.

TakuM 4YMHOM, CIIOCTEpEXYBaHI HEMOHOTOHHI
3QJIKHOCTI  KBAHTOBOI  €MHOCTI  Bil  TOTEHINATY

3MIIIEHHS € TIPOsSBaMH PO3MIPHOTO KBaHTYBaHHS, a
TAKOX BUSIBIISIIOTH 3QJISKHICTh BiJl THIY EJIEKTPUYHOI
TIPUPOJN HAHOCTPYKTYP.

[Ile omHuUM JOKa30M JOCTOBIPHOCTI 3pOOJICHOTO
BUCHOBKY € pe3yJbTaTH aHAJIOTIYHHUX JI0 IMPUBENECHHX
po3paxyHkiB npu mmpuHi smu a= 10 am. [Ipu upomy
skicHa noseninka Cy(V) cmiBnazae 3 OTPUMaHOIO BUILE
mis  Bumaaky a=20uM. Ilpore BiacTaHi Mix
MaKCHMyMaMH Yy BUNAJKy METally 1 HalliBMETaIy i MiX
d -mogiOHMMK TiKaMHM Yy BHWIIQJKY HaIiBIPOBIJHUKA
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30inbHIyeThest. e kopenmoe, 3 BpaXyBaHHSIM BHPasy IS
2.2
_hp” 2
= 2 n
2mal
3pOCTaHHS SIK B I[JIOMY, TaK 1 BiJICTaHI MK CYCIIHIMHU
PIBHSIMHU TIPH 3BY)KECHHI IIMUPUHU SIMU .
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Quantum capacitance in

one-dimensiona nanoobjects

of various electrical nature:  metal, an  intrinsic

semiconductor, semimetal is analysed. Nontrivial dependence of the capacitance on the applied potentia is obtained.
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