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Hip
ko1 = A/ 2mE,, |7, (5a)
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(n— Da < kyRe < nm, n=2,3,4,-, )
=2,
kLR -1 SRR KRy + 1)

(ki:Ré - 3) + 3k 2 Ro cot ky: R, ki-zRé(k;gthJ -+ 3k;1R0 + 3)
(n — D < kRy < 57, ”"3’495’f°" (8)
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B R1AHBIEERTARODRTER OB —aHESKRERY L, o
UEH, CERIFHRE THAR UFP R,

F1 BETE-HHETHAESTRENILER
(B;e AHEM, Bijo HEXRM, RE = (Eie — E;)/E;o X 100%)

BF Li Na K Rb | Cs Ag
{
s 1 1 1 1 1 1
E;, (V) 4.943 4.855 4.052 3.954 3.614 6.968
Ejy (eV) 5.392 5.139 4.341 4177 3.849 7.575
RE(%) 8 6 7 5 6 8
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EM Kubo EiBTRT UFP WEFRIMME, X—RECHEANREE AR
RVETIRFEMER EMPIRIES Y, e FBAMAG, 5 UFP R~FERR MRS
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BN, Y UFP RSFEJULEJLA 3R (IR 42 du-F 1688 B0 R 8 928 308 AR )DL LR,
HIT BRI AR, X5LRhER—F.

BJE, % HITIe UFP 52 A8 B AH Ai— 23, e e A M T A e Al
BENEE B D(Er), 7ELRETHMEEIEEMEEIERREN, 8

D(Eg) = (2ny — 1)*(ng — 1)/ Eg, (15)

B, D(Eg)ocR} Bl D(Eg) ¥l UFP (RBURIEHR.

ETF 3, 0 1F X B4 R T b7 A, Ag-O-Cs iR —FARKE
FIMME G AR, HOAERE RFHHEZES A SNWREZ—. TAMEIN
HEAIN R R R TR IRE ST 48 UFP Py, (H3LA T IB% 41 UFP (o
HL R S I R /N MR 2 SR R R SR N B UFP APk sk 59 % /N TR i
RFHA S BN R TEER S ABSORE, BFHABRAH T —FF, &3
R,
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AXFIAT UFP fE#inuiis, B8R, UFP gl SHksH B ie B RE M, X
AREZEET: (DFIAMEEAR, SEFREEHNBSIOR TS, FE—RIIEE
IEFIRERAL A, R, O kR, 5 na, UFP METUABERE LB E, NEZER
TAEE I F R AR BV RS B L T R D B E B AT, AR, — e RHB B
BERSEE, HL, kR = nr REASBELTHEMEIROZM, (2) UFP KR
E

AE(E) =~ (2n — 1)(B/2m)(x[ Ry (16)
5 UFP MR~ %, BB B S UFP R<FE3%, UFP RAEK,HTE
B, Pt , MR RE R TIE BT USERE ) AE(E,) < AT, B
A 7_1';: 4Eg, 1,
o= okt /'7’ T s an
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Ytk & R 00 S0 4 M B AR, JE L FT RURBIAEE , MR T RSP RT TR, NINE
e SE 4 T AR K 72 4 B SRR AT R BT I,

BT UFP pufg ANl 2598 p0 s T4 55 UFP IWAYIRSE I i 806, 7RI 5 UFP
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2n(4n* — 1)/3 = 4xR3ps/3
W, UFP BY Sk, mT » BIESEEYK, AHBTHAREHESE&E UFP B
FREU ER&FHEN—RIIR T L2 R SR,
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AT UFP BBHT AR, @ UFP it 33 UFP RIEEsLE
Frew, FERARTFRRSE—NERENS SHEHN, TOFITHRABET
RS, BTEESEHEEhMARTIIRE. SE—ESHHpBERME
I, UFP (B ss i 2%, ACEN TX— AR ATE, HAMREH g, R
WHNESLH UFP EEHE, mBE TR 3R, BT s R, BTrasiy
AR HAERERFES LS —%, ENAR UFP pE FHOMEE (ustikir e
3, B T2, T 55— B ) 7 B T B A BT o I B S,

XABMAE T%T UFP BEf—sRia: (1) UFP FIEas, XA EM
B EIR I, AL S UFP REAMEHEIE &k, e UFP T AT
&% UFP fERER~F TR Sikisb, (2) UFP @ ThBR I3 e a: 4
RSFRER , d H ThIe RN, S B R B S ke Th, R SRR T, A
S TAEE BT B A SRR ST, RE TR TR TR GEBHaRE 0T
W, TR ETN B RO B R SRS, RNETURS: S8Ry
SYHTRIV R R T R O — MR B TR,

AXREREHEOHES TR, BT SRR R, H3FR&BNAB LR E TR
BIE, BRI
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AsBsTRACT

A quantum well dot model of ultra~fine particles (UFP) is presented in this paper. It is
assumed that principal UFP characteristics are determined by mnon-localized electrons, which
are restricted within a three-demensional potential well with finite depth (quantum well dot).
Electronic characteristics are contributed by both of single-electron behavior and collective be-
haviors. The electron energy spectrum is mainly determined by single-electron behavior. The
model reflects the atomic properties, such as bulk work funtion, atomic radius and first ioni-
zing energy value, and ignores the finer UFP structures. The approximation is proved rea-
sonable. A number of useful formulae and predictions are derived. (1) The famous UFP cha-
racteristics, quantum size effect and shell structures of electron energy spectrum, are derived from
the quantum well dot model. (2) The UFP work function and Fermi-energy level, which is diffi-
cult to be obtained by other models, are calculated. The formula that expresses the work func-
tion xarying with UFP size variation is derived, which explains well the experiments. The
work function increases at first and then decreases gradually to bulk one with UFP size in-
creasing. (3) The average energy space (AES) near Fermi- energy and the relationship bet-
ween AES and electron interaction are derived. And rthe famous Kubo formula can be derived
from quantum well dot model. (4) Finally, the model predicts the existence of electron energy
subbands in UFP and semiconductor behavior of metallic UFP in some size. When particle
size increases the sub-bands can not be discriminated and finally disappears, the particle shows

complete bulk characteristics.
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