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·1. B nocnenane rollbi 6bm aaKonnea 6onbwoii MaTepnan no aKcnepnMeHTanb­

aoMy n TeopeTii'IeCKOMy nayqeanro paccesmnSI 6biCTpbiX aneKTpoaoB aa SIJlpax. YqeT 

KOHe'lHbiX paaMepoa SIJlep ( B nepayro oqepenh, aaeneane napaMeTpa R .. A1/ 8 ) cpaa_Y 
. ' 

npHBeno .K KaqeCTBeHHOMy 061>SICHeHHIO.JlHijlpaKUHOHHOrO xapaKTepa ceqeHHSI ynpyro-
. Ill 

pacceHHHbiX aneKTpoHoB. Peayn~>.TaToM y'leTa ncKaJKeHHH .aneKTpoaaoii aonHbl B xy-

noaoacKoM none Hllpa HBI!!nOCb nc'teaaoaeane ayneii H npaannbaoe pacnono)KeHHe 

MHHHMyMoB nnljlljlepeaunanbaoro ceqeaHSI, a aaeneane napaMeTpa b • Y'lHTbiBaro-

wero 'pa3Ma3KY llOBepXHOCTH' Sl]lpa, nan~ npaBHnbHOe noaenea11e ceqeHHSI npH 6onb-

WRX yrnax pacceHHI!SI, MolKHO nocTaBRTb aonpoc, aacKonbKO napaMeTpbi R n b 

COXpaHSIT CBOe 3Haqeane (OHR MOryT OKa3aTbCH TaKJKe 3aBHCSIWHMH OT 9HeprHH) 

npH yaemiqeHHH 9KCnepHMeHTanbHOii TO'IHOCTH H pacwnpeHHH o6naCTH H3MepHMb!X 

·yrnoB H OCT.aHyTCSI nil B006we OHH enHHCTBeHHh!MH napaMeTpaMH, Y)Ke ceiiqac B 
12/ 

aeH;OTOpbiX cnyqagx nnH 6onee TOHKOii nonroHKII KpiiBbiX nn¢1jlepemmanbaoro ce-

qeana non aKcnepnMeaTanhHbie TO'IKH BBOilHTCSI TpexnapaMeTpnqecKoe pacnpenene-
r~ r-R -1 

ane nnoTHOCTH p (d .. p 0 (1 + w Ji7 )( 1 + exp -b-) . Opnpona TpeTbero · napaMeTpa 

w aem;:aa, TeM 6onee, 'ITO npn w. < 0 nnoTHOCTb pacnpeneneHHSI aapnna npn 

6onbwnx r MoJKeT cTaTb oTpnuaTenbHOii, Baeneane norionHHTenbHbix napaMeTpoa 

aenb3SI C'lHTaTb onpaanaHHbiM ( 9TO oaaaqano 6bi napaMeTpnaaunro ceqeanSI) 6ea 

~~:ayqeanSI ponn BHpTyanbHbiX aoa6ylKJleanii Sinpa. 

B aacToHw.elt pa6oTe paccMOTpea BKnan B ceqeane· ynpyroro pacceHHHSI oT 

BHpTyanbHhlX nepexonoa B SIJlpe B paMKax an6paunoaaoii Monenn Sinpa. BKnan oT 
+ 

nepBOrO 2 ypOBHSI B qeTHb!X Hnpax. CHnbHO 3aBHCHT OT yrna pacceSIHHSI H S!BnSI-

eTCSI cywecTBeHHbiM B o6nacTn MHHHMyMoB ceqeanSI, Ero oTaocnTenbaaa aennqn­

aa cocTaBnHeT npnMepl!o 1% npn He6onhwnx yrnax pacceSIHH~ 11 6onhwe 10% a o6-

nacTH nnljlpaKUHOHHb!X MHHHMyMOB ceqegng H 6onbWIIX yrnax pacceSIHHSI, 
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I"lle 

2, AMllniiTYilY pacceSIHHSI aneKTpOHOB C Boa6ylKil9HH9M N -ro COCTOSIIIHSI S!llpa !'i
20 

/3/ 
aannweM B Bll:lle (eM. TaM )!(e o6oaaaqeang): 

E l<ir+l<l><"<i.'i"> 8 IN0(0)= 2if(U~ U1 lfg(7)e <NjV(r,aljO>d r, 

V(r,al = ze'2 f p(l,al 
1
-·- d3' r -f'j r 

r- R-!'J.R(a) • ( .., (n) p(r,a)=p0 0+exp b ), oRal=R~a.\p.y.\p. », 

(I) 

a «jlyHKUHH g II <I> Y'lHTbi:qaiOT HCK8)!(9HHe aneKTpOHHOfi BOliHbl B KyiiOHOBCKOM 

none Hllpa. 

lln$1jlepeHUHanhH09 Ce'l9HIIe 1 COOTBeTCTBYIOIIlee ( 1),' 6ylleT 

du du · I 2 
"d1f(O .. Nl., (ill)Mj<N p(q,aljO>j , ( 2) 

P (q,al =~If p(r,a) 
411 ---~ lr -r'l 

1Cir + 1111 (q,7) 

g(rl~ d 3r'd 8 r (3) 

0TM9THM, 'ITO BOiiHOBbl9 cPYHKUHH S!llpa, KaK H llliOTHOCTb pacnpelleneaii:SI aapSI­

Ila p ( r, a ) , aaBHCSIT OT KOnneKTUBHOfi nep9M9HHOfi a . 

B llanhHefiweM yllo6aee 6ylleT BBecTH ceqenne, npocyMMHpoBaHHoe no BCeM 

B036y)!(lleHHbiM · COCTOSIHHS!M S!llpa. N , T,e, 

u0 (O,q,C<Il= (~)M~ ll(Cl:)-EN)j<Njp( q,a)jO>j
2

" (-m-)MK(q,CLll. (4) 

nerKO liOKa3aTh, 'ITO HMeeT MeCTO COOTHOWeHHe 

K(q,C<I) =-fr ImG (q, C11 + iJ7), 
00 IM 

G(q,CLl) .. JG(q,t)e dt, 

+ + iG(q,t) =0(tl<p (q,a(t))p(q,a)> + 0(-t)<p(q,a) (J (q,a(tll>. 

~:fHKUIISI G (q,t) nocne paanOl!<SHHSI p (q,a) llO BToporo nopSIIlKa no· a B&Ipa-

, )!(a eTCH 'lepea cPYHK!UIH THlla . T <a I ( t) a 2 > H T <a 1(t) a 2 (t) a 8 a 4 > , KOTOpb!e nei"KO 

HaXOilHTCSI B BH6p8UIIOHHOfi Monen!l Sillpa ( CM, llpllii0)!(9HHe), 0KOH'laT9iibHOe BbipalKe-

HHe lliiH 0'0 (0 ,q,CII) !IM9eT BHn: 
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"( ~(x) . " npl!B9A9M H9CKOnbKO 'IHCneHHbiX 3H8'i9HHit OTHOW9HHl1 u x),. ~· u(O) •1%
1 

8(4,5) .;.3%, 8(7,5)·.10%. BTopoe ( x .. 4,5) n TpeTbe ( x .. 7,5) aaaqelf!IH Bbi5pa­

Hhl KaK paa a paitoae nepaoro n BToporo MnanMyMa ceqeanl1 no yrny pacceHHHl1 
X 

(IJ .. 2 arsia ~ ) . 

Bennqnaa ~ ( x l npn x~ 2 HMeeT OTpnuaTenbHbi!t 3H8K H COCTaBnHeT cpaa-

HHTenbHO ae5onbWYIO 110n10 OT OCHOBHOrO 'Ineaa ( "' 1%), C pOCTOM x cpyHKUHH 

~(xl M9Hl1eT 3HaK, a o'raoweane 8(xl aoapacTaeT npnMepao KBK x2 n a paltoae 

BToporo MnHnMyMa ( x .. 7,5) cocTaanHeT 5onbwe qeM 10%. B pacqeTax aaMn 5bi-

. /5/ 
nn HCIJOnb30B8Hbl rnnpOAHH8MH'i9CKI!e 3H8'i9Hl!l1 Anl1 B 2 H C

2 
, H IJ03TOMy 

MO:IKHO 0:1Kllll8Tb CHnbHbiX OTKnOH9HHii 1IpHl39A9HHbiX OU9HOK ·OT l11lp8 K l11lpy, 0TMe­

THM, 'ITO BHpTyanbHbl9 rrepeXOAbl ·B STOll MOAenn OK83anHCb pa3p9W9Hbl TOnbKO qe-

pe3 ypOBHII c 'i9THbiMH e ' TBK 'ITO cnenyiOWIIM YPOBH9M, KOTOpbili MO:IK9T Y'i8CTBO-
+ . 

B8Tb B HHX1 l1Bnl19TCH 4 , BKnaA cneAyiOWHX 'IneHOB pa3nO:IK9HHH llnOTHOCTH COCTSBnH-

eT llpHM9pHO 1% OT ~(x) 1 II HMH MO:IKHO 1Ipeae5p9'ib, 

/2/ 
no-BIIAHMOMy, IIM9IOW99 M9CTO B H9KOTOpb!X cny'ISHX p8CXO)KA9HI!e Teo-

pun c aKcnepnMeHTOM B o5nacTn BToporo nnljlpaKunoaaoro MHHHMyMa n npn 5onawnx 

yrnax paccenrmn MO:IKHO oTaecTn aa C'ieT yKaaaaaoro MexaanaMa, ae np11aneKaH 

nononm!TenbHbiX rrapaMeTpoa rrnoTaocTn pacrrpeAeneanH anep • 

. nPHnO)KEHHE 

4>yHKUHl1 K(q,w) HM99T BHA 

2 
K(q ,w) = llp(q ,0) I + (p ( q,O) t:_<Oial'm ae, Dl ,, O> + k. c.) IB<w) + 

f'm' (1) 
1 (I) f'm' LM' 1 (I) 

+ ~ fi\:,fLM[-;-ImG (w+hjl] +fe~LL'f*fm fLM [-iTlmD (w+il'/)], 
LM mm'MM' 

(I) 
00 

( I) lr.lt 
G (w) "'JG (t)e dt, 

(I) 
D (cu) 

oo (I) IWt 
JD (tle dt 

(1) 
nnH llpHMepa IJOK8:1K9M1 K8K OllpeAenHeTCH cpyHKUIIH i'tt) ,. T <a fm(t) af'm, > 

nonb3YHCb ypaBH9HH.9M ABH:~Ke·anH, rrony'IHM CIICT9My 

dGCll 

dt 
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