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3.,eKTpollllble CTOn'lHe nOJllII>l fI TOIIKO" IlJlCIIKU C;(illllllil IIUO.tlOllfl. 

JH1Cb IIpH J\ORMlIIHRX J\O 10 ,,6ap. 'ITO YKli3h1l1ueT llil .lIfl"MOIlI1MOIlTh 

TY"U6J1bHoro 3$$8KT8 1\ ItCCJleJ~OllaiIlUIX xapUKTClll\(:T~" ')JIeKT(lOII-

1I0ro ClleKTpa MtlTRJUfl 8 YCJlOBHHX CItJlhllOrO PlI<IlTH H. 

OCII08Hoe BIIHMUJlHe "1l" HCCJlOJ,\OHatUH1 311eprCTlilieCKIIX CIHiKTI)()1I 

3.J1eKTPOiIOB 1I0A AallJlelHteM YJlOJlHeTCH 113MeJldthll. °jl\(;'qllJMIUhllhlX OO'Ul. 
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liliit IIOBtipXllOC'Ut «J.lepMlt. 3TO"OllpeJ\eJUleTCJf UlHIJOUIM npl1MelletuleM Me'l'O­

AOB, HCIIO.'h3yIOUIIIX 3ctJtlJCl<'l'bI KURIIT013iUIIUI :Ulepl' lut 3J16KTpOlia B JlOc'I'O­

HUHOM MilrIlHT!IOM 1I0Aa (l) . l\eJlb uacToHll.\ell paOliTbi !loKW1S'Fb tfOBblO 003-

MO~UOe'rH Il "3Y48111t" 8J1KRIIiHI JlU8J10H!f1l Ita 301ltl)'10 CTpyI"l'YPy' MeTRJl JIO fl. 

1i031UIK:lLOutHe H3 HCCJleA08alnt~ TYIIHeJlbllbiX 3$~eKTOB. npeJ.\nOCblJlKol1 IlJIJl 

.paIlCMOl'peUHJI TaKHX BonpOC08 nOCAY*HAH ycnewllbtO TYUU8Abilble 9KClIe· 

PHM811'1'bI HB CBeplClWOBOA)lUHtX IlJleU04tfblX CHCTeMax 8 YCAOJlIUIX CItJlhIlO-

1'0 ClKRTliJi (2 t, 

J S 7 9 
dap 

"UC 1 KomUI3aIlHCf'K I"(u) 
IIpH pa3J1K411b1X A8BJlCmUIX: 

f -J,5 ,,6ap; ft - lO,h6ap; 
( "0CJle c6poca AUBJlemlIt). 

CTpeJlK&1If YKa:;auo 1I0Jlo­

"elllte T04KH "o.lIa ItCTas· 

I,e 1I0KaJHltH ::JaBHCUMoc'rb 

.50 550 550 7iD 650 950 1050 HJ6 II 1l0JlH'HtHbI"0 OT IlilDJletllUI 

UC06blH Htll' lpec npe)lC'f UBJIHIOT OCl{HJlJlRl{IHI B 'I' YIIIICJlbIlOtt npOBO/'\UMOC ­

"Tit, o6ye.nOUJlelHtble cYU(l:lCl'BOOCllllieM 3J1eKTpOllllblX CTOJl41fX BOJIH B MeTuJl ­

Jlax (3) , Pea.nH3al{Hll !)Tor'o :llj>ctJeKT8 CBJl3aHU C ollpeAeJleHllblMIt l'pYAttoe­

TUMIt, T8K KaK AJlHHa BOJlllbi 3JJeKTpolla B MeTaJlJlO cpasIIKM8 C napa .... JeT­

paMlI peweTKH " lIeobxoJ{HMbl lIltCTble MOHOKpItCTa.nJlH4eCKlte nJiaCT It II bl 

M8J1b1X pa3MepoB , TeM He MCHee, HaM TaKlKe yAaJl()Cb Ha6.nIOAaTb no JlI\­

JleHlte lIa MIIOfltX 06pa3uax . liTO nO:3BO.1lItJlO npooecnt CHCTCM8TH4eCKoe 

H3Y l lelHIe ero B YCJlOBl111X rUJlPOCTa'rI14eCKOro ClK8TltH AO 10 dap, C03)(1I 

Rae~1Oro Ml:lTOAHKOti ( 41. KpoMe Toro, HCXOAII 1t3 l(all~C"IH1 1H1olf MOJleJl~1 
13) pa' lBHTfi TOOPIUl 3cpcpeKTR, 3Aecb Mbi npHoe}leM TOJlbKO UllaJHfTHlJeCKoe 

Bblpa)l(CIiHO AMI OCl{HJIJHfpYIOU\oli lI8CT .. npOH3UO}lHOH TYHlleJlblloJi npoBoAH­

MOCTH 

d 2/ (u) / du 2 = /"(u). 

3KcnOlHIMCltTbI npODOtlHJlllCb flPH 4,2K 118 TYHlteJlbllblX KOHTaKTax A I-I-Pb) 
IIPHfOTOBJlelillbiX OC8!K}leIlHOM MeT8.11J10B HB OXJlalKtleHHYIO (AO 80K) CTeK­

JUlIIHYIO nOtlJlOlKKY. B OTJllt4lie 01' [3] 113fOTOBJleHl1e 06pa3l.\oB npoH3BoJ.Ut -

JlOCb B pa60QeM saKYYMe ........ 10-6 tltOP, JlOcTHf'8eMoM 06b14110ti Al1!lJ!J>Y3IWII -

IIOU MaCAJIHo'i oTKa4KoU . TOJlUIHlla t nneHKH CBHHl{a KOHTpOJIIlpOBaJlaCb 
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kBapu,e8blM H3M6plI'faJI '1M If ilO(;'l' UB JlllJla ,-J 250it C OflPO'l' l.1 IlJHIHIOI IIJIH'r al(-

1'08 COCTaBJlilJ'lH 0.5 , h '.UM . HPKI'! 6 OCl(It.llJlSl l \HH (p¥.o , 1) ;) 1),, 'tIMH J1l1 OG;H: 3 . 

~bI. l(o'l'opble 01' l101( ' llJi llC b B T&1I61Hte HOCKOJlb l< HX GnOI<. n pll l' "" 3;; 0 1\ . i i.' II 
IUtX peIlTre110C'rpYKTYPHbI" aWlJIH'3 nOKa:)BJi 40 1'1<0 Pb!pll/KeHU)' 1I1 'l' f.lXC i Yf' 'i 
'nJlellOK Pb B llanpU8.~e Il IIH [Ill]. . . 

HenpOTKBQpe4HUOe ofi"HCHeHl1e "a6J1IO.naeM~~ 8MIlJlWr YJl.hl f) C ! ~ I1 .11J!,' n, .I'l 
YAae'FCR nOJl),'ntTb. npe AnoJlara.ll Topu,hi tlJlOKOS', oOpa:ly lO LUIIK [UeH ~ y H 06 -
Jl8AalOU,lHl( con6pw8111101t Kfm01'8J1·.JUt!46CKOij pe1U6TKoU • .aTOM UptlO r Jl a Jl h 'i~ll1 . 
P836poc 6J10l(OB no TO.lUJHmeOmtW6M 381{OIiOM nyaccoHn C AHCnepCIt ( ~: e. 
0603H8'4HM 4epe!) d Mell<nJIOCKOCTHoe pnCCTOl1l1fte 8 HaflptlBJlOIUIH 1''YlJ d ll, I.,. 

pooatHUI (OCb Z). Ie. - ae,lH14MlIa KBa3M~Ml1yJlbCH k a nOM H6 11paO.JJe [HII! , B 
CAY4ae, KOf'J,la OCl\lt.ll Jljfl\141f HIH160Jlee 3RMeTllbi npH k~ =-trrIJ = lc'l [3 ] 11 
38KOH AItCnepCHIt 3J1BKTpOHa E = E(k) 6.i1;'!30K K "cB06oAIIOMY" II OJiyIlU!.:M 

,"(a) =Aexp[- K(U - U )2)sin(2u(u - u )/Au)J, . q 0 
( 1) 

I'Ae l1u :;-} ",Vet/l - 1I0I)l10A I(OJlefifllUdi, (ft ·:; I), V$ =aE/ak - rPfl ~I Or)l\ :.I· 
CKOPOCTb nplt k ... kq ' ''' k (0, O. k~), uq :; E(kq) - Ep, E F - ~t!epr l1 l1 '[h:p_ 

Mit. I( = 2{d(rr/'!:t.u) 'i.. If =Cexp{-271'y{E(k.)'. kq)/L\ul, C - MeAJI()t\I 'O 

MelUllOU,laaCJJ HIl 114 IPYHKl\IHI, y(E. h) .. 381'YXalille Kna3H'HiC TItU II C0 CT O­

ftHK" c'I'oH'Ieh 80.llHbl 1 ), "0 ="If + a v. 8eJl114\1116 (j v Onp-~A6J1ffeT Cll () '~JH1. 
'tH8M MilTplt41rOrO !)J1eMtlIlTIl T)'HU6J1l1pOBamHl OT nOCTOflHHOH , HeeO Hdp l ll OIi 

CTBOM T6KCT)lPbl II.J1elU<I1, rpallK 411bl MH YCJlOBiUlh'1I1 oopfl30a8 HIHI ~Jlei,'q.Hl'I Hht)( 

CTOft41fX BOJIH H T. A. BCJlCAcTB~e .:JToro OCl.I,»' JiJlflIJ,110IUlaJi i{a pTH \l[\ /'.0 J,f( ' ! !\ 

CABHl'llTbCjI nptt ll3111,ellellHII BIIOWlJ fjfO nOTotHll1a JlbliOro 6apbep!l II IUUJIIKO 

GBlIHIlB, 'ITO MOlKlIO AOCTh\fb C nOMOll{blO !)JleK'rp OC'I'8TI146CKOf' O nO Jl ll . IiB­

nblJleHH6M ' J.\M3J1eKTpHKoa C· pa3110" IUI-iPI11l0·t! 3anpf)lU6HIlolt 30libl Ii T . t\ 1'1:\ 0· 
ceRllne !fa rpsHMuax MOll(J-'Y 3 epll81it1t nJl6HI01, Bi< JI 104 BIO 11\ 11 X OOJlblll llt! n'rpy K· 

Typuble HOKftlK61H11I,· COXpaHJieT 'l'OJlbKO CTOllt{U8 BOJllfbl, KOlt3HHMll j Jl b Chl 

KOTOpblX nOtfTK nepneHAHKYJI,SIPUhl 6uPbepy. 003'fOMY OJleAyoT O l:~ I1,\a 'l'b 
yt..t6llbulelHl6 BMnJ1J.1TYAbi K POCT n OpHOJl8 OCI.\U .~J1flUI4 M n CJIJ\bllltl x ~lti r llwr 

HblX nOJlllX (no OQ611KflM -100 "3). 06uopy lKelHte BbiUleOlTHClltlHbl x 'J'l' (IJt~l<­
TOB nOCJlYlKHT XOpOUHIM nOATBcP?KAeIlH6M npaSHJlbl10CTK cpI13H\feCIW I' o no­

HMM8111Ul pacoM8TpMBaeMOl'O lISJleHKSI. 

COrJlBCIIO (1) 311a'lCHHe 30"HO" 311epl'Hli B T04K8' MO >1(110 on pc ' le .HIT b 

I , '* a q 
no H)'JlIO (u), :'iuKJl I04eHHoMY Mell<Ay AByMfl lIaHIJOJlb'Ul"MH 8MnJH1 "YilHMU • 
OWK6'K88E B OnpeAe.llelU1H E("q) neR8JHfK8. tl a npHMep AMI l-'~ d J~ 1 '" 
co 3 .. 5 waRy. TaKaR T04110CTb onpeAeJlelilUI E(k q) AOCT8'l'04UA JlJ\JI 

nposeA6HKJ' 'IHCJleHHOrO cpaBlleH~Ul c pac4eTsMIi 301l1l01t cTpyKry pltl. lIa l~­

AeHo, 'ITO 8E ~ Au/2 K YMeHbWaeTCJ1 . eCJlH Kap'rHHS oeu,KJlJlR Ulfli omt ­

lKe K CKMMeTpK'IHO", 60JlbWe TOJllltKH8 nJleHKK, cJla6ee 38BKCKMOC10 06 1>1\, . 

Hoh npoBoAHMOOTK KOHT8KTB o'r CMellteHMfl ila 6apbepe . 

COH3b I'*'*(u) c 30HHO" CTpYKTypoh MeTaus nOAT8epAK.lUlCb 3KCnCp"Mell ­

TaMH no BJlHHHHIO BbiCOKoro K rKApOCT8'1'H'I6ci<oro ABBJleHHJI (p) Ita no»e-

I1AHKe OCl(MJlJlllQItOHHOst K8pTKHbI . BeJUllIHHB /j E npBKTK'IeCKM lie. 3d'B~1C"T 

llOrMe'leHHRH B [31 He803MOlKIlOCTb Ho6JIIOAeHKH ocl.U-tJlJulu~dt THnR ~%- .J~7I'd ·l 
CBH3RHR C B03pRcTBHKeM 3QTYXBHMJI KBR3HIfBCTIH{ HHlKe ypOBHII ~epM~. 3 
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OT lla8J101IlUl, n03'fOMY 3'rM :)K6nepJfMeWrW .1\8101' C xopowel T~"KOG1blO 

3l!U'ICIlIfO '1 '" at E(k",) - E pl/ap. nO~Y'lelJH811 OeJllt~HHa fJ '" 4.# .O.2·M~';'tf •• 
tHl >.OJ\UTCB BYAOtlJle T BOpH'rOJlbJlOM eOr.l8CtUI C BblIlOJlHeHffb/hlUf HIlMM pac~ 

'te 'l a MIf 30HHO$t cTpyt<TYl'bI CO"UUII II HepeJUfTKBKC'I'CKOM npMOJUUtettMlt . ~t3-
M ellfl illfe C AaBJlHHMeM E pOpaJl()Cb 613 pll60Tbl {5] , 

all 
'di(z 

~II 0,8 

!~~t 
j 
J 

',2 u,I 

P.w 2 WUT6p<pepeul_Mlf OCl~HJlJIg. 
UK" I" ( V) O'r Y'UHiTKOB HlttJl1KIt , 

TeKC1'ypKpOaal:llJblX Ii Ual/paDRe. 

lIIud 11 Jl if (l)O) 

Xopowo H3HeCTHO , 11'1'0 ,IVUI llHTepnpeTl:lllltK nOBeA6IUfll R(>lJepXItOCTH 

c.fl epMH MeTIUJlOB C AaBJlelUleM, "a~j60JlbWaJl TpYAtlOCTb 803tntKaeT B onpe­

Th, 'lelllHi E F npu pa311fi'lIIoM AlHIJlflltlHt. J1106an Teope'j' M4eCK811 MO.l\tlJlh ~OH' 

!fUji I: I'PYI<TYPbl 1103bOJlllel' 8b1 'tI1CJlHTb 3H8481ute ~lIepr"" !UeKTpOua 8 Oll-

1It"1 To ttKe Ie q 8 CMMMeTplf'lHOM HanpaBJleHH" 30HI>I 6PMJlAIO:)H8 ropa3/lo . 

T( )l llIee Ii B I!eCKOJlbKO TbleHtt pa3 6b1c'l'pee, 'IeM E r' flO"Jl'OM,Y ~t:lMepeJtH6 
C tlhlCOKO It TO'UlOCTIJ\{){}ABHra nOA AaaJlellHOM OCltftJIJIHI.\HOUllOA K8P"\UUJoI 

Ill dBOJUfOT . EI paMK u x reopeTu'tOCKolf' MO,lleJUt. OnpeJ.lellMTb 3 1UUHHtMOCTb 

/' F ..:: t. p(pJ, 4 '10 OOeeilelJtU'lseT \)/liW3I1Ci4UYIO I1 I1TepliptnallKIO :n:cnepItMElH-

j ,III 110 fl ~flJj ltiilu AaU,lIo~III.f)1 II tl 1I0bbPXliOCTL q'UllMH M{;J'l aJlJlllli Ht!JHUleH. 
II l1f' l'l-1 B 3cl8I1CHM(I(~ J H 'I ~ 11 (p) MOl yr C.IIjilKlHL yt<d'jalllit}M HI:I U8./Hf\Hfe flJu­

:3 0tl hlX nepeXO.!\Ob , 

lIa p)f .~e 'fJ6pa31\OB oo napYlKOIiO JlBJle lhte HH'I'ep<pepettlHUt OLllWllJl)tU~41 

' '' (u} OT Y48CTKOI:I fl JIU llhU , 'reKCTypl-1pOaallllhlX B lIanpa01HHlHJtX lIllJ H 

[ 11 U I (pllG, 2). lJa<.: ', oTllblil SIIaMt3 nOAo6HI>IX KPH6b1X nO'lhOJJl.1 r UOllY'4MTb 

\I I OJ\ 1I01' O 3KCn ep!-fr.tC lJrR xapaKT~I.II<tCTH ~" 3(HIIIOIt CT PYKTYPLI 1\)1)1 pu 3.lUtlf, 

II t,IX Kp~ CTaJlJIOI'\Ih'~'(\IeCKH" U(illpa8J16IlHIi Ii 6YAeT cnocot)c1'U()Sf1'fb kaK 

YTt)4 He IlHIO . TaK It It3yl,elUfIO 30HHO k C1'pY KTYPW MeTRJI)t08 " cnJll'l00 8 Il. 
AtlTO{JLI UflH3Hli1' e Jlblthl H .B.:iaospHi(KOMY :jij 06GYlKJ.\etHfC pe3YJlbTBTOB 

P Ji'llTW, 

.l(OtleHnk .. 
'1 u HlkO -T(-jxlllf(l eCK~1 H HHCTH'fyT 

At dJ\ eMIIH lIayK YKPH"HGKoll cep 

HOCTYIlHJI Ii a peJl8K"ulO 
2 AIlRapli Jtl75 1" . 

I (JCI\HJlJllll\lHI Talot(8 UU6JlIOA8J1lfCb II H8CrJAaB8.X Ph \ lJi (% < 2 8'1' ,rrQ) . 
-ll l( 
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