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npH B38HMOAei\CTBHH 6b!CTpb!X "!8CTHU C T!llKellblMH 8TOMHblMH !!Ap8MH B8lKHY10 ponb 

HrpaeT nponecc AeneHH!I, EcnH xapaKTepHCTHKH polK.llalO!IlHXC!I 6btCTpb!X qacTHU xoporno onH

CblB810TC!I MeX8HH3MOM BHYTPH!IAepHblX K8CK8AOB ( Mbl 6yAeM npeAnonaraTb, 'ITO KHHeTHqec-
/1-4/ 

Ka!l aaeprHH nepBH'IHOA "!8CTHUbl T 6onbrne uecKon&KHX AeCHTKOB Mall ) , TO An!! To-

ro, "!T06bl p8CC"!HT8Tb o6p830B8HHe MeAneHHblX nei\TpoHOB, H8UpHMep, HX cneKTpbl H pac

npe)leneHH!I OCT8TO'IHblX HAep, He06XOAHMO Y'IHTb!B8Tb Aeneu;pe npoMelKyTO"!HblX Sl)lep, o6pa-

3Yl01IlHXCH nocne UpOXOlK)leH!IH BHyTpH !!Jlpa 'naBHHbl" 6b!CTpblX "!8CTHU, neneHHe B 3TOM 

cnyqae HBllHBTCH KOHKypHpy!O!IlHM npoueCCOM no OTHOlllBHH!O K npoueccy "HcnapeHHH", 

BcneJlCTBHH 6on&lllHX TPYJlHOCTeA, CBH38HHbiX c rpoM03KOCTblO Bbi"!HcnenHli,Jlo aacToHmero 

llpeMeHH ue 6bmo Bbmonaeuo HH OJlHoro nocne)loaaTeH&Horo paC"!eTa AeneHHH HAep non Jleli-

CTBHeM Bb!COK09HepreTH'IeCKHX "!8CTHU H OCT8B8ll0Cb COBBpllleHHO He!ICHblM, H8CKOllbKO npH-

rOilHbl B o6naCTH Bh!COKHX 9HeprHI\ COBpeMeHHble npeJlCT8BneHH!I 0 MBX8HH3Me neneHHH, 

HacTOHlll8H pa6oTa aanoHHHeT aTOT npo6en, 

Bee& npouecc eaaHMOJlelicTBHH nepBH"!HoA BbiCoKoaaepreTH"!ecKol\ qacTHUbl c HJlpOM 

Mbl paCCM8TpHBaeM K8K COCTO!IlUHI\ H3 JlBYX CT81lHI\, Ha nepool\ CT8AHH peanHayeTC!I BHyT

pHHABpHbll\ K8CK81l H o6paayeTCH B036ylKilBHHOe HJlpO, BO BTOpOl! CT8AHH !!JlpO CHHM8eT 

CBOe B036ylK.liBHHe UOCpenCTBOM HCUapeHHH HYKllOHOB H HX KOMUllBKCOB0 UpH'IeM 3T8 CT8AHH 

Mo:>KeT 38KOH'tiHTbCH HnH rronHbiM "c6pocoM"' saeprHH, HnH .a;eneaueM H.llpa. B Kaqecrae 
238 

KOHKpei!'HOrO Hnpa Mbl Bb!6panH !!llpO U , All!! KOTOpOrO B llHTepaType HMBBTCH llOC-

T8TO"!HO no)lpo6Ha!l Hn¢opM8UHH, a B Ka"!eCTBe nepBH"!HOl! qacTHUbi - npoTOH, PeaynhT8Tbi 

pac"!eTa enyTpH!!JlepHblX KacKanoB c nocneny!Omeli cTanHeA ncnapeHHSI paccMoTpeHbi a pa6o

Te141, noaToMy Mhi orpaHH"'HMCH o6cylKnenneM nHlllb npouecca AeneHHH. 

neneHHB !!Aep paCCMaTpHBaeTC!I H8 OCHOBe CT8THCTH"!BCKOl! MOnenH, npeAllOlKBHHOl! 

<l>ouroM/B/, Cornacuo aToll MOAenn, cnolicTBa AenHmerocH !!Apa onpenenSIIOTCH cTaTHCTH-

qecKHMH B9C8MH COOTB9TCTBY10UlHX BenH'tiHH, .UnH OITpeneneHIHl J(OTOpblX H906XO.llHMO 3H8Tb 

IIOT9HUH8nbHYIO aaeprHIO HllPB B MOM9HT p83pbiB8. DpH STOM 3.[(eCh cyJUeCTB9HHYIO' ponh 

HrpaeT ¢opM8 Hnpa, llenHll!BeCH !!ApO B MOMBHT pa3ph!B8 Mb! paCCM8TpHBanH K8K AB8 Ka

C810l!IHXCS1 OCKOnKa, ¢opM8 KOTOpblX OTIHCblB89TCH CYMMOti ITOnHHOMOB JleJKaHnpa .ll.O Tp9Th9-

f'O nop~Jll.K8 nKnJOqHT9nbHO. BLTClllH9 nonHHOMbl Jlemai-11lp8 B OIIHC8HUH cflopMH OCKOnKOR H 

Bb!ClllHP CTf'flC'HU K03Q"HfHIUHeHT8 !H?¢OpM8UHII DO B38HMHOiJ ICynOHOBCKOrt aneprHn 6!,Jnlf yyTe -

HLI lll!0}lCHH8M 8~\cpGKTMBIIJ,lX IIapaMeTpOB necpopM8UHH, llllH BbP·IH:CneHHH KOTOpL!X 6bin HCflOnb-

~-iOfHHI MSTon llOCJWJlOBBT9JlbHI,JX IIpHG!UOK8HHf1. B YACTHOCTH, 3TO no3ROJIHno :-JH[l'IHT0JlbHO 

.:1 



6onee rrpoCTO nonyqHTb peaynhT8Tbi 1 COOTB9TCTBYIOlllH9 ITOnyqeHHbiM B pa6oTe nHK-1 !J.Itfl;)J<l1 H 

161 
CTpyTHHCKOro 'Ko;opb!e HC1!01!h30BB1!H CYMMY II01!HHOMOB neJKaH.Qpa BII1!0Th 110 15 !1(>pHI:l-

KB, 

yf3 Ollp91191!9HHhlX TBKHM 00p830M IIapaMeTpOB .Qe<jlopMaUHH OCKOTlKOB, T,e, flO H3B9CT-

liOil t~OpMO HJlp8, Bbi"·IHCnHnacb ITOT8liUHBnbHBSI 9HeprHSI 51.llp8 B MOM8HT ero p83pbiBa
1 

ITpH 

3TOM nm1 BLI'JHCneHHH Mace 1111ep ncrronh30Banacb <jlopMyna, rrpe.QnoJKeaaaH KaMepoHoM
171. 

/5/ 
nocrre aToro MeTOI10M ~oara no.QcqaTwaanoch pacnpe.QeneHHe aap1111a npH 3a.QaHHOM 

aTOMHOM '-IHCne A H OTHOCHT9nbH8SI BepOSITHOCTb BbiXO,ll8 OCKOnKa C Onpe.neneHHbiM qHcnOM 

A'. 

llnH OCK01!KOB C H3BeCTHhiMH BTOMHbiM H 3apHilOBbiM 'IHC1!aMH A • H Z' 1!erKO HaliTH 

cooTneTCTBY Ionmc KHHSTHqecKHe aaeprHH Tk H 3HeprHH B030YlKI19HHH r * . 

06p830BBBWHeCH B pe3y1!hTaTe 1191!eHHH npoMeJKyTO'IHOrO H.Qpa OCK01!KH C Orrpe.Qe1!eH-

Hl,JMH 3H8t,I9HHSIMH A' Z' r. " •* 11anee rrepexoi1H1!H B aesoa6yJK.QeHaoe coc-

TOHHHe nyTeM HCIIyCKaHHH HYK1IOHOB (npouecc 'HcnapeHHH"), 

Bee cTaTHCTH'IeCKHe pacqc,TLI 6LinH sLmonaeHLI MeTo.QoM MoaTe-Kapno aa aneKTpoaaoi! 

MamnHe OvUHL PeaynLTBTLI pacqeTos npase.QeHLI ua pnc, 1-3. 

Ha pnc. I BHilHO, 'ITO TeopeTH'IeCKHii BbiXOil npoayKTOS aeneHHH xopowo cornacyeTcH 

C '3KCII9p11M8HTBnbHbiMH Jl8HHbiMH, IIpHlJ9M npaBHnbHOS ITOnO>K9HH9 M8KCHMYM8 B T90p9TH'II9C

KOil rHCTOrpBMMe yKa3biB88T HB B8pHOe 3H8'18HHe 'IHC1!a noTepHHHbiX HYK1!0HOS ('ITO rrpH01!H-

3i1T91!bHO pasao rronaoMy cpeaaeMy qacny iiCnymeHHbiX aei!Tpoaoa), Sonee KpyToi! cnaa pac

'IeTaor, KpiiBO!i B 001!aCTil pe3KO aCiiMMeTpH'IHOrO .Qe1!eHHH, 110-SH.QHMOMy, CSH3aH C ynpome-

HH9M 1 CJlCnBHHhlM ITpH BbJliHCn9HHH: HCITaplfTenbHbifi K8CK8...ll paccqHTbiBBnCH H9 JlnSI K8>K.IlOrO 

Hllpa, nonyqeauoro S peay1!bTaTe BHyTpiiHilepaoro KaCKaaa, a I11IH H9KOTOporo CpellHero Hllpa, 

IIM9JOIUero CII9KTp B030YlKil9HHH, ycpe.QHeHHOrO no SC9M H.QpaM, Oopa30SaSWHMCH fiOC1!e npo

XOJKI18HiiH BHYTPHHilepaoro KacKaaa, TaKoe ynpomeaae, aasaH cymecTBeHHbii! SbiRrpbiW s Ma

IlliiHHOM BpeMeHII, KOHeqao, npiiSOilHT K CJKaTHIO TeoperaqecKoi! rHcTorpaMMbi aa pile, I. Kpo

Me TOrO, aTa rHCTOrpaMMa HOpMilpOBaUa Ha 3Ha'I8Hile Ce'IeHiiH 1191!eHiiH "r=1,30,1Q-24CM2, 

r~<;rry•wHuoe B peayrrbTaTe pacqeTa, 'ITO xopow o cornacyeTCH c cpe.QHiiMH aKcnepaMeH-
/4,8/ /9/ 

TB.tlbHHMH JlBHHbiMH no ceqenHHM aeneHHH • Oa.aaKo B pa6oTe , OTKyna B3SITbi aKcne-

PHMSHTanhHbie TOt.IKH, npHneaeHHhre Ha pHc. 1, anH ceqeHHH aeneHHH nonyqeao 38BbiUJ9HHoe 

:1Haqenne u 1 = 1,59,10-24cM 2, CooTseTCTSYIOIIlaH nepeaopMilpOSKa pile, I aaMeTHO ynyqmaeT 

cornacMe 3KCnepHM9HT8 H TeOpHH. 

!-Ja pHCe 2 H 3 H8 rrpHMepe H30TOIIOE U93HSI DOK838H8 3HepreTHI{9CK8SI 38BHCHMOCTb 

B~>JXOIJri OCKOJIKOB nenenHH. TeopeTHqecKHe KpHBbte npH '3TOM aopMHpoaaHbi aa 3KcnepHMeH-

TBJlbHOC' C91{9HH9 o6p830B8HHSI Cs 
136 

npH T = 350 Mas, KaK BH11HO, pac'IeT npasanhHO ne-

peuaeT xou <)oyHI<UHI1 Boa6yJKaeHHH, BLI'IilcneunaH a6coniOTHaH senii'IHHa ceqeailll npiiMepuo 
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S llSa paaa HHJKe aKCIIepHMeHTa1!hHOi!, 3To paCXOJK.QeHHe yJKe OOCYJKI1eHO Sb!We, 3aHHJKeHHb!i! 

Bbixoa, KOTopbiii norryqaeTcH s Tex cny'IaHx, Koraa aaeprHH nepsii'IHoro npoToua T<200 Mas, 

nO-SHilHMOMy, yKa3biSaer Ha Ha1!H'Ii19 11pyroro .. THrra aeneHHH, 3TO COrnacyeTCH C T9M <jlaK-

TOM, 'ITO Ha SKCIIepi1MeHTa1!bHOi! Kpi!BOH BbiXOila rrpOI1YKTOS aeneHHH U238 RpoTOHaMH C 
/9/ 

saeprilei! T • 100 Mas OT'I9T1!HBO npoHB1!SIIOTCH 11sa rrHKa , Tor11a KaK paccMoTpeHaa11 

MO.Qenh 11aeT OI1Horop6oe pacrrpeaeneaue, 

TaKHM o6pa30M, CTaTiiCTH'I9CKaH TeOpHH 1191!eHHH 5laep S KOMOHHaUHil C MOae1!b!O SHYT

pHH.QepHbiX KaCKa.QOS H C y'IeTOM HCnapi1Te1!bHbiX rrpOU9CCOS npaBil1lbHO OTpaJKaeT OCHOSHb!Q 

qepTbi aeneHHH THJKe1!biX Haep qacTHUaMH c 3Hepraei! T ~ 200 Mas. B o6nacTH MeHbWHx 

SHeprHi! Tpe6y&TC5l 6onee ,QeTa1!bHOe pBCCMOTpeaae, 
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