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AHHOT8.UHSI 

B pa6oTe Bbl'IHCnSIIOTCSI panuanuoHHbie nonpaBKH K pacnanaM nuoaa. 

CneKTpbl peanbHblX ctJoToaoa, Hany'laeMbiX BMecTe c ,;U- -MeaoaoM H c 

sneKTpOHOM OTnH'IB.IOTCSI no ctJopMe. nosTOMY OTHOW9HH9 BepOSITHOCTeA 

pacnaJJ:8.
1 

npH OJJ:HOA. H TOA :lK9 rp8.HHTI9 o6pe38.HHSI tPOTOHHOrO CTI9KTp8. B 

o60HX K8.H&n&X
1 

cyweCTB9HHO 38.BHCHT OT rp8.HHUhi. B TO :lKe Bp9MSI, B non- · 

HYIO aepoSITHoCTb pacnana /pacnan c ni06biM ctJoToHOM I panHanHOHHbre sct>ci:JeK

Tbl BHOCsiT BKn8.ll 3,93%. 3T8. nonp8.BK8. B OCHOBHOM OIIpenenSieTCSI OTHOwe

HHQM aepOSITHOCTeA Hany'leHHSI ctJoTOHOB sneKTpoaoM H fl -MeaoaoM. B 

pa6oTe nony'I9H8. ctJopMyna JJ:nSI CTI9KTpOB nerrTOHOB H cPOTOHOB B 77: .-pac-

nanax. 
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Pa.oHauHoHHhie norrpaBKH B cna6hiX B3aHMo.oeiicTBHHX 6hrnH rrpe.oMeToM ueno

/1-9/ 
ro pH.oa pa6oT • B aTHX pa6oTax 6binO o6Hapy.>KeHo, 'ITO rrorrpaBKH pa3HhiM o-6· 

paaoM rrpoHBnHIOTCSI B paanH'IHhiX npoueccax. B jJ -pacna.oe, B KOTOpOM B KO-

H9'1HOM COCTOHHHH B03HHKaiOT .oBe 3apg.>K9HHhl9 'laCTHUhl O.OHHaKOBOH CHHpan&HOCTH, 

HX B3aHMO.OeiiCTBH9 fBM9CTe C BnHSIHHeM C06CTB9HHh!X Mace/, npHBOllHT K HHTe

rpanaM, pacxo.oHil.lHMCH Ha BepxHeii rpaHaue. B npouecce fl -pacna.oa, B KoTo-

pOM aapH.>K9HHbie 'iaCTHUhl~ HM9IOT TaK.>Ke O.OHHaKOByiO CITHpan&HOCTh, HO O.OHa H3 HHX 

HC'I93aeT B HaqanhHOM, a .opyrag ITOHBnSleTCH B KOH9'1HOM COCTOSIHHH, aHanorH'IHbi9 

x/ 
HHTerpanbi COKpamaiOTCH H norrpaBKH MoryT 6h!Th Bh!'iHcneHbl. B OTnH'iH:e OT nep-

BOf'O cnyqag, r.oe pacXO.OHMOCTh CBH3aHa, rro-BH.llHMOMY, C o6Il.lHMH Tpy.OHOCTSIMH 

'19Tb!pexcf:JepMHOHHOf'O B3aHMO.ll eiicTBHH, BO BTOpOM cnyqae M hi .oon.>KHbl O.>KH:.OaTh 1 

'ITO rnaBHBSI 'laCTh acf:Jcf:JeKTa CBH3aHa C pean&Hb!M H3ny'I9HH9M cPOTOHOB cpaBHH

TenhHO ManbiX 9Hepraii H B9nH'IHHa nonpaBKH .OOn.>KHa onpe.oenHThCH B OCHOBHOM 

npOCTO B9pOHTHOCTblO TaKOf'O pacna.oa. npH 9TOM, ecTeCTBeHH0 1 'iTO H3ny'I9HH9 

KBaHTa 6y.oeT cpaBHH:TenhHO CHnhHO BnHSITh Ha yrnoBoe H 9HepreTH:'IeCKOe pacnpe

.oeneHHSI npo.oyKTOB peaKUHH H cna6ee - HB BenaqaHy rronHoR BepoHTHOCTH. TaK 1 B 

cny'iae ..«-~ pacna.oa napaMeTp M Hw.enH, orrpe.oens1IOwHii C'leKTp aneKTpoHoB, 

H3M9HH9TCSI rrpH yqeTe pa.oHaUHOHHb!X liOlipBBOK HB 5%, TOf'llB KBK BpeMSI 

... .>KH3HH ft -'.-~eaoHa HaMeHHeTCH nHWh Ha 0,5%. AHanorH'IHYIO pon& .oon.>KHhi ar-

p8Th pa.oHaUHOHHbi9 rrorrpaBKH K OTHOW9HHIO llBYX B03MO.>KHb!X THliOB pacrra.oa 

7C -Me30Ha. 

Yfccne.ooBaHHH rrocne.oHHX JieT pacrra.oa 
/10 11/ 

-Me30Ha liOKa3anH ' 1 'ITO 

9KCli9pHMeHTanhH09 3Ha'I9HHP. OTHOLL9HHH -/!. -pacrra.oa H fi -pacna.oa 7t;' 

MeaoHa ne:>KHT B6nHaH aHaqeHHH, rrpe.ocKa3biBBeMoro TeopHeii c:t>eiiHMaHa-renn -

/12/ 
-IV'. BHHB_. YfM 9HHO, 6ea yqeTa pan:HaUHOHanhH b!X rrorrpa BOK, TeO pHS! .oaeT 

Ill 

x/ 
EcnH pHCOBBTh .oHarpaM:\fbi TaK, qTo pacrra.o OIIHChiBaeTCSI KaK rrpespawe-

HHe o.oHoii aapsr.>KeHHoii qacTHUhi B .opyryiO I .;U B -e ; P B ..e I, To pacxo.oHil.lHii

.csr HHTerpan B03HHK89T TOr.lla, KOf'.llB CliHpan&HOCTh 38pSI.>KeHHOH 'IBCTHUhl H3MeHSI

eTCSI~ 
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r.ae (W&)o B (~Jo J COOTB9TCTBeHH01 H9BCIIp8BIJeHHbi9 aepOSITHOCTB -& -pac• 

na.aa B ,JJ, -pacna.aa 7C -Meaosa. Pa.aaauHOHHble nonpaBKB K o6oHM TBnaM pac-

. /6/ /8/ 
na.aa 6blnH Bbi'IBcneHbl BepMaHOM , K HHOWBTa , KOTop&xe noKaaana, 'ITO semt-

'IBH8 IJOIIp8BKH K OTHOW9HRIO /1/ H90>KB.08HHO B91JBK8 B JlOCTBraeT 14%. 

BepMaH Bbl'IBcnseT1 KSK o6bi'IH01 cyMMY •pa.aaauaos_soA nonpaBKH' + •aepo

SITHOCT& B31JY'I9HHSI pe'BIJbHbiX MHrKBX KB8HTOB' • 3Ta B91JH'IHH4. 38BHCHT ,OT rp8HH

Ilbl o6pe38HRH 9HeprRH KB8HT8 BIJR, 'ITO TO >Ke, H861JIOJl89MOA H8 OIJbiTe IJOTepR 9Hep

rHH aneKTpOHOB A£ /npRBe.aeHHbiA BbiWe 'IHCIJeHHblft peayn&T8T OTBeqaeT 

.t.£ = 0,25 Mas/. 0'1eaa.aso, 'ITO s aTOM cny'lae nonpaeKa MO>KeT 6 biTb B91JHK8, 

ecna <PopMa cneKTpos <PoToRoB B o6oax pacna.aax can&Ho paanH'IRa. B aToM cnyqae 

o6peaasae 6y,aeT Bbl.aensT& paasy10 'lacT& cneKTpa nenTosos. Kale BR.aso R3 B&x

'IHcnesaA> STO B ,aeftCTBHT81JbHOCTB H SIBIJSieTCSI rnBBROft IIpH'IHHOA 60IJbWOA B91JH'IHRbl 

/8/ 
nonpaBKR. Ha sTo o6cTosTen&CTBo 6bi1JO yKaaaso TaK>Ke H B pa6oTe Kasow&Ta , 

KOTOpbiA, 0JlH8KOt He .0811 Bcex <PopMyiJ. 

B sToA pa6oTe noeTopeHbl ace Bbi'IHcneHHSI, npH &TOM <PopMyna .anH no~paBKH 

K BepOSITROCTH p8CIJ8.08 R9CKOIJbKO OTIJH'i89TCSI OT q,opMynbl K HHOWHT8 /XOTSI 'IHC

neHHOe ssaqesRe norrpaaxa 1 Bbi'IHcnessoA KHHOWHTa, no'ITR se H3MeHRnocbl. KpoMe 

Toro .aaRbl <PopMyiJbl .ans cnexTpoa <PoToHoa. CneKTp nerrTosoa1 lOny'leHHbiA HSMH, 

/14/ /15/ /16/ 
coana.aaeT co cnexTpoM, Bbi'IRcneHH&IM a pa6oTax ' • • 

Bb1'1HCIJ9RHSI aenHCb CTaH.aapTRbiM MeTOJlOM. npR 9TOM H31JY'I9HHeM HyKIJOHHbiMH 

neTIJSIMH npeHe6peraiJOCb, T8K K8K OHR co.aep>KaT M8CCY HYKIJOH8 B 3H8M9H8Tene. 

/1 'II 
I cp. s~npHM ep I. 

. EcnH Bb16p8Tb CHCTeMy KOOpJlRH8T, r,ae 7J: -M930H BH8'181J9 IJOKOBIJCSI, TO 

/8/ 
p8LlH8IlHOHH8SI BepOSITHOCTb p8CII8Ll8 p8BH8 ! 
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B aTol ¢opMyne A- npe.oen as¢paKpacsoro o6peaaHHSI, ~- oTsowesae Macc&I 

neiiTOHa K Macce IIHOHa. 

LrxJ~rxk~--tJ dt=-x ;Jc (JK/~1} _, 
~ -t lc-1 

J,(,P-)==2.({_~/~ +t) . 131 

151 

1161 
Cl>opMyna 151 coana.oaeT c ¢opMynoA paooT&I . 

npa y'leTe BCeX ¢eilHM8HOBCKHX .llHarpaMM C HCIIyCK8HH9M BHpTyanhHOrO ¢o

TOHa .llO IIOpit.llK8 ~2 
1 M bl II01Iy'laeM B9pOSITHOCTh 6eapa.o H8UHOHHOrO 4. -pac

na.oa IHnH ,u. -pacna.oal ?I: -Meaosa: 

w~=-(wbiJ.{t+;Jf/-f!hi_ -J{,IlJ·(i~r~ 2.1-I'YL-+ /) 

+ P-2yll.zJ l~tu- 1817/ " 
(.1.~"9 y- '1 161 

r.oe J. H A) COOTB~TB9HH01 BepXHHil H HH:lKHHA npe.oen 9HeprHH BHpTyanhHbiX 
181 

cPOTOHOB. Cl>opMyna B paooTe OT1IH'IaeTCSI OT 9TOil TeM 1 'ITO BM9CTO 'IJieHa -318, 

B sell CTOHT - 1 14 lnocne aseceHHSI nonpaBKH sa Macey I. 

CyMMHPYR 12 I H 16 I saA.oeM nonay10 lpa.oaauaosayiO + 6eapa.oaauaoa

HYIO I sepoSITHOCTh pacna.oa naosa: 
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+2(.1~.}_(:171-"V+ (6-9AZJ_}. 
(:t?'LY 4(1-~Zj 

... 

171 

181 
B BMeCTO nocnenHero cnaraeMoro CTOHT lnocne BHeceHHSI nonpaBKH Ha Macey I 

(1'3-19.)L1)/ 8{1-.,U.
1
). VIa ¢opMynbi 17 I Mbl MO)KeM Bbi'IHCnHTh panHauHoHHy!O rro

npaBKy K 11 I • 

.LlnSI aepoSITHOCTH uany'leHHSI nenToHa c aHeprueA MeHbwe E,.IWt-..4£ _, 

rrony'laeM: 

We.v,. ( £ < E1114ik -:-..t~E) .3..{--1/·y·l;Jt.!!lr._ + 21Jr{.1~9-L)+ 2~ ~{1;.1lj-L(t~~ ::j 
(wep)o 7e vo; ( t :uE ~ ~L.t. "7t" 

L-- (~_., ~Z) + 1-$M=~ .JE))J -r.fV..>-:J:Ifl7
)- 4(.1+~~ A£ Jl . 

1-;,u.'J3 ~ Jt.)l 78~~9 (17'1-V:z ~ Jf 181 

EcnH npeHe6pe'lb 'IJieHaMH JIHHeHHbiMH B JJ£ , To ¢opMyna rrepexonHT a ¢opMyrry 
181 

KHHOWHT8 • 

Terrepb MO)KHO Bbll1HC8Tb clJopMyny !lJISI rronpaBKH K OTHOW eHH!O BepOSITHOCTeii 

./!. H .)/. paC118!lOB1 rrpH KOTOpoA nerrTOHbl HM8!0T 9H8pi"'Hl0 1 OTJIH'I8!0IUY!OCSI OT 

M8KCHM8nbHOit Me 6onbwe, 'leM Ha .iJ£ • no.uCTaBnSISI 3H8'1eHHe llOCTOSIHHbiX rro-

ny'IHM! 

R{4E)=~t{t-~-647-Lo ...J)po,.f2-i6n(l, ~-2~)-1{-~'-)}} 
191 

-£, 

161 181 
4 HcnettHble 3Ha'leHHSI H cpaaHeHHe c pa6oToA EepMaHa H K HHOWHTa npuae.ue-

H bi a Ta6nHue: 

AE~ (B ~) 0,5 10 20 30 nonHaSI o6naCTb aHeprHH 

IBepMaH 13,9 7,6 6,1 5,3 3,9 181 

~~B.)-1o2 :3Ta pa 14,0 7,8 6,5 5,8 3,93 
6oTa 
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.[lng HnniOCTpaUHH npHBe.ueM KpHBYIO aaBHCHMOCTH OTHOWeHHSI OT rpaHHUbl o6-

peaaHHSI AE-t. . 0TMeTHM, 'ITO .um1 aHa'leHHSI A£.1/. = 10 M sB, KOTopoe 6bmo 
/11/ -4 

npHHSITo B onbiTax R = 1.~198'1 0 /~KcnepuMeHTanbHaSI BenH'IHHB -

.uaeT: R={l,18;! 0,08) • 10-4 /, 

M bl Bbipa)KaeM 6naro.uapHOCTb n. 0KyHIO, t.{)Ky XyH-IOaHIO, 4>Koy ryaH-'I>Kao, 

Xs Uao-ciO, CSIHb .[lHH-'IaHy H BaH )KyHy aa noneaHoe o6cy>K.ueHHe sToA pa6oThi, 
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