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BaeJJ.eHHe 

B nocneJJ.aee apeMH yJJ.enHeTCH 5o1Ibwoe ·aHHMaaHe HccneJJ.OBsHHSIM cpnyxTyauHA paJJ.Ha- -

-~BOH&hiX wHpHH oTden&Hhvt H30Tonoa npH. nepexoae 'eT OJJ.Horo peaoHaaca K JJ.pyroMy. B . 

HSCT0Hlll99 Bp9MH XO.poiUO B3B9CTHO, 'ITO HeliTpOHHbl9 WHpHHbl LtOB01IbHO CH1IbHO qmyKTyH:py-

IOT ...H IJO.l:t'IHHHIOTCH B 501IblliHHCTBe cnyqaea ·cTaTHCTH'IeCKOMy pacnpeJJ.eneHHIO nopTepa-T~-

== }. nonHble paJJ.HSUHOHHble WHpHHbl, HS060pOT, o6Hapy»<HBSIOT IJOCTOSIHCTBO -B 

IJp9JlEl1I8X H9Cit01IbKHX JJ.9CHTKOB npOU9HTOB; 601IbWHe cpnyKTy8.UHH Ha6niOJJ.aiOTCH- .TOJibKO B 

C1Iyqae 1I8piiH81IbHbiX pa_l;!H8UHOHHbiX WHpHH. 0THOCHT91IbHO M81Ibl9 cpnyKTyaUHII IIOJUlWx paalla- • .::..· 

UHOHHblX WHpHH MO»<HO nerKO 06'bHCHHTb T9M 06CT.OHT91IbCTBOM, 'ITO COCTSBH'oe HJJ.pO nepeXO-

LlHT B OCHOBHOe COCTOHHHe 'lepea HecK01IbKO COT9H napannellbHbiX K8CKS!10B, HS'IHHSIOlllHXCSI 

npeRMYlll9CTB9HHO c nepex()JJ.a TRIJS E I. CpeJJ.HHH IJ110THOCTb ypO&HeA, Ha KOTOpble MoryT no--

IISJJ.aTb IIepeXOJJ.bl THIJa E 1, y 601IbW HHCTBa cpeJJ.HRX H. TSl»<91IblX HJJ.9p 0'19Hb cna6o 3&BHCH.T 

OT CIIRHa R JJ.S)K9 <ieTHOCTH 38XBaTHOI'O ypOBHH. L{pe3Bbi'IaftHO G:HJlbHbl9 cp1IyKTya~UIH BCex xa

paxTepHCTHK JfeHTpOHHbiX pe301f8HCOB MO)KHQ O.>.KHJJ.STb T01IbKO y S!_JJ.eJ) 611H3KRX M-BrH'IeCKHM, 

BBHJJ.Y MS1IOH II1IOTHOCTH ypOBH9il: H1IH BBHJJ.y _ CyWeCT&OB81Ul11 o6nacTeJI c8HeprHA C npeo6naaa- -

· HHeM ypOBHeA OJJ.HOA "!eTHOCTH. 

c· 9TOJl TO'IKH 3p9H_HSI Bec&Ma HHTepeCHbiMH HB1ISIIOTCH HJJ.pa C 'IHC1IOM aeitTpOHOB, 61IH3-· 

KHM It 82 H 126 • .Uo cax IJop caM_ble 6on&wae cpnyxTyauHR nonH&rx paaHaUHOHHbiX wHpHH 
. 201 Ill. 141 

aa51IIOJJ.81IHCb Ha Sl:z:tpax Hg H Ha Hllpe Pr • no· R3MepeHHSIM IJ011Hb!X p8.!1HSUHOH-

P.141 121 
HbiX WHpHH pe30H8HCOB • a peaoHaHce 85,1 sa a TPH paaa MeH&I.L'e, 

qeM r y OCT81IbHbiX p930HSHCOB. Hoaeli:wHe npHMbl9 H3MepeHHSI JJ.SIOT WRpHHy ry. s peao.-· 

H8.HCe 85,} 9B, KOTOpaH B npeJJ.enax 9KCllepHM9HT81IbHbiX OW1160K B IJ01ITOpa 0838 :1.19HbWe OC-

~ 131 
T81IbHbiX 

' 141 
B pa6oTe HS OCHOBe H3MepeHHii CIJeKTpOB .lK9CTKHX y -nyqeii B TpeX p~3.0:!lllHCSX, 

. - . 
9TO 05CTOSITe1IbCTBO 06'bHCHSI9T9SI TaM,- 'ITO B pe30HSHC9 85, ~ 98 38XB8Tb1BSIOTCSI (I' -aeAJ'~ 

pOHbl. 3aJJ.aqeA aaweii: pa5oT&I 6hino H3MepeaHe y · -cnexTpoa JJ.1IR 6on&woro 'IHcna peao-

. . 141 
HaRCQB Pr 141 - R nposepxa aec&Ma HHTepecaoro BhlBOJla ·· . · o TOM, 'ITO peaoHaHc 85,_1 sa 

HB1ISI9TCSI p -B01IHOBbiM. -
M eTOJJ.HKa H3MepeHIIA 

. 151 
HaMepeHHR upoaoJJ.H1IHCb Ha HMnyn&cHOM 6&rcTpoM peaxTope IH BPI OHBH a .lly5ae • 

,llnR H3MepeHHii y -ciJ9KTp0~ HCIJ01Ib30B81ICSI OJJ.HOKpHCT8,1IbHbiA CUHHTH1I1ISIU:HOHHbiA cneK-

TpoMeTp c KpHcTannoM Nal(Tf) paaMepoM 10,5 eM x 10,5· eM. 3ToT xpHcTann JJ.aeT paape

weHae 10,5% Ha nHHHR Cs 
131 

H 5% aa naxe IJonaoro nornoweHRR 1IHHHH 4,43 Msa. 

1

.CuHHTB1InSIUHOHHbllt cne·KTpOMeTp. pacnonarancH HB paCCTOHHHH 100 M OT RMey'!IbCKOrO_ 

p98KT()P8 H paapeweae H8itTpoHHOI"O ,(;II9KTpoMeTpa l;IOCTHrano B :3THX )'CJlOBHSIX B.91IH'IHHbi 

: .(t..f MltCl!K IM. 

3 



' 
-.?: ~ 

-~ 

' '-
,LlnSI perHCTpaUHH' RMITYllbCOB CfleKTpOMeTpa 6bin8 HCfl0llb30B8H8 38fiHCb TpeXMepHoro: 

cneKTpa HS M&rHHTO<t>OHHOi: neHTe _ WHpHHOH 35 -MM C B03MOiKHOCTb!O 38ITHCH B 26 LJ.Op01KK8X. 

B HSWeM cny'lae HCfl0nb30B8HO TOllbltO 16 LJ.UpOiKeK LJ.llSI 38fiHCH 96 8MflllHTyLJ.HbiX H 256 

BpeMeUHbiX KaHanos., 3anllcb npdassoLJ.anacb c· noMOWb!O 6noKos 256 KaHanbaoro speMeaaoro 

8H8l1H3aTOpa H 6noKa, npespawarowero SMflllHTYLJ.Y B 6HH8pHblH KOLJ.. 3arrHCb na MarHHT04>oH-

HOA neaTe BOCrrp0~3BOLl.HTCSI B 30 pas •60llbWeft CKOpoCTb!O B OTLJ.enbHbiX SMflllHTyLJ.HbiX HllH 

speMeHHbiX paspesax c noMOWb!O 6noKa naMHTH 1024-KaHallbHoro speMeHaoro aHanasaTopa
161 

VfCIT0nb30B8HH8SI sneKTpOHH8SI annapaTypa o6naLJ.aeT BblCOKOft CTa6HllbHOCTb!O BO speMH 

LJ.llHHHbiX HsMepeHHft. CMeweHHe nHKa rronHoro rrornoweaHH sHe~_HH y -KBSHTa LJ.llH na-

HHH 4,43 Mss He rrpesblwaeT ~ 30 K ss npH 48 qacOBbiX HsMepeHHSJX. 

8 K3MepeHHHX Mbl fiOnb30B8JlHCb ITpOCTOft reoMeTpHeH, KOTOpaSI cxeMSTH'IeCKH H306pa-

- 0 
:lKeHa HS pHcyHKe 1. M HWeHb HSXOLJ.HTCH flO D. yrnoM 45 K rry'IKY H y -ny'IH, HLJ.YWHe 

rreprreHLJ.HKYllHpHO K HanpasneHH!O rty'IKS aeii:TpOHOB, ITOIT8Ll.8!0T B CUHHTHllllHUHOHHbiH cneKTpo

MeTp. CneKTpoMeTp sawHwaeTC11 npoTHB pacceHll:HbiX s HSMepaTellbKOM noMeweaHH Hetl:Tpo-

HOB H y -ny'lei: cnoeM CBHHUS TOllWHHOl!: B 6 CM H3' B 
4 

_c , CMelllSHHbiM C napA¢HHOM. 

llnH 38WHTbi cneKTpOMeTpa OT Hel!:TpOHOB, pacCeSIHHbiX B o6paaue, HCITOllbSyeTCH cnoft Ton-. 

WHHOil: B 5 CM B 
4 

C C napa<t>HHOM. 

nna KaJIH6poBKH. sHepreTH'IeCKOH WKSirbl npHM8HSill8Cb llHHHH 4,43 MSoB, usnyqaeMaH npH 

sax saTe a -qacTHU SID.paMH Be , B Cl1860M aeil.TpOHHOM p 0 -Be HCTO'IHHK8. 

3 KCII8pHM9 HT8JlbHbi8 pesy llbTST bl 

npH HSMepeHHSIX C Pr Mbl IIOnb30B8llHCb 06p83UOM C IIOITepe'IHbiM C8'18HH8M }3x}0CM, 

COLJ.epiKSWHM 150 r OKHCH npaseOLJ.HMS B BHLJ.8 IIOpOwKa. 

VfccneLJ.oBancH cneKTp y- KBaHTOB s neps&rx wecTH pesoHaHcax 85,1; 216; 239; 359; 

8M H 515 9B. PesOHSHCbi 216 H 239 9B, TSK iKe KSK H 359 H 384 ss, He paspewaroTCSI H fiOS

TOMy SMIIllHTYLJ.Hbie CrreKTpbi B 9THX pe30H8HC8X CHHMSllHCb Ha COOTBeTCTBY!OWHX CTOpOHSX 

CllOiKHbiX IIHKOB, BbiCTYIIS!OIUHX BO BpeMeHHOM crreKTpe. 

)lnH Hllll!OCTpaUHH HS pHCYHKe 2a ITOK838H XOLJ. BpeMeHHOrO CII8KTpa IIpH cpeLJ.Heft 9Heo-

rHH y -ny'leii: 3 Mss H Ha pHcyHKe 26 - XOLJ. speMe!IHoro crreKTpa rrpH saeprHH y 

KBSHTOB 5,85 Mss. liJHpHHa aMnnHTYLJ.Horo KaHana cocTasnHn~ rrpH sTOM 200 K9B. Ha pH

cy·axax 3~ H 36 ITOK838Hbl ITOlly'leHHble CIIeKTpbl iKeCTKHX y -ny'leH B LJ.H8fi830He 9HeprHft 

3-7,5 M 9B, COOTBeTCTBY!OWHe OTLJ.eJlbHbiM pe30H8HC8M. 

·B Ta6nHrre 1 IIpHBOLJ.SITCH OTHOCHTellbHJ:>Ie HHTeHCHBHOCTH OCHOBHOrO y -rrepexona, 

IIOllr.JeHHble H3 HSWHX H3MepeHHft. 0HH HOpMI'IpO'BSHbi B peSOHSHCe 85, l 9B K eLJ.HHHUe • .Qmi 

pe30HSHC8 85,1 9B rrpHBOLJ.HTCSI fiOJzy'leHHSSI HSMH napUH8l1bH8SI paLJ.HSUHOHHSSI WHpHHS ry 
/5,85 Mgs/ OCHOBHOrO nepeXoLJ.a. 

Pac'leT napuHSnbHOii' IiiHpHHbi r npoBOLJ.HTCH cneLJ.y!OWHM o6pa30M. Y:Hcno 
Y· 

y 

TOB N 
y LJ.SHHOH 9HeprHH v, perHCTpHpyeMb!X B CeKyHLJ.y, OrrpeLJ.enHeTCSI cPOpMynoft: 

rLJ.e qepes A 

- r. (v) N (v) = c/J(E )· LlO(v) •£(v)~ .AP, 
r 

o6osHaqaeM cneLJ.yrowHit HHTerpan: 

Ill 

4 
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B 91'llx Bhlp~uKeHffSix npHMeHSIIOTCB- cne.aYIQlllKe o6oaRa'leHHH: · 

41 (Eo) cpe.llBBA D01'olt- aeATpPR-oa npH peaoaaHCBOI &BeprHB B BHTepBane I 98, 

~O(v) Cpe.aHH I Tenecai:.di yron, IIO.ll KOTOphiM IIOII8..ll8.IOT y -KB8.HTbl 113 oopaana_ B 

·KpHCT8.JIJI, 

aq,cpeKT~BHOCTb perHCTp8.1lHB y -KB8.BTOB aHeprHH Jl B IIHKe IIOJIBOf'O no-

f'JIOll{QHHB~ 

p IIJIOUl8..llb 00p8.3118 H n - 'lHCJIO 8.TOMOB 00p8.3118. B aanp&BJIQHHR llY'lKa HeATpo-

2 
HOB H8. 1 CM , 

r IIOJIH8.H WHpHH8., 

o·(EJ - B HHTerpane /2/ 3a.aaeTCll q,opMynoA BpeiTa-Baraepa .ll~ o.aaoro ypoaasr c 

Y'leTOM .aorrnnepoBcKoro ywHpeHHH. 

-- /9/ /2/ 
3H.aqeliRe HHTerpana /2/ Mhl 6panH H3 pa6oThi , RcnOJlb3ysr napaMeTphi ypoaael H3 pa~OThl -. 

C .apyrol CTPpOHhi, 'lHCJIO H3MepeHHhiX 5' -KB8.HTOB MOlKHO Ollpeli&nHTt:. K8.K UOJIJfoe 'lRCJIO 

HMiiyllbCOB B IIHKe IIOnHOf'O IIOf'JI()ll.{eHHSI B TpeXMepH.OM C!Ie]!:Tpe, p8.3.ll8JI8HHOe 88. BpeMSI 

H3MepeRHI: 

/3/ 

r-z:te V -'lHCJIO HMnyJlb<,:OB B IIHKe IIOJIHOf'O IIOf'JIOll.leHRSI H T- apeMSI H3MepeHRI _B CeltyH.ll8.X. 

TaKHM o6paaoM > coeaaass cpopMynhl /1/ • /3~ nonyqaeM lUIH ry (v J cneayiOll.lee BN

pa:>KeaHe: 

r (v} ... y 
v.r ___ _ 

cp0 ( E0 )· AO(v )·i(v) T·P·A 

/4/ 

B H8.WHX H3MepeHHHX npOH3Be.aeHHe cp (E0 )~ dfl(v) orrpe.aensnoc& aKcrrePifMeHTSJibHO c 

IIOMOlll'biO MHf'KHX y -KBaHTOB, HCIIYCK8.9MblX npH 38.XB8.Te HeiTpOHOB H8. t5ope. npH 9TOM 

· Mbl npeHe6per8.JIH 38.BHCHMOCTbiO ~{} OT J1 • B cny'lae TORKoro ot5pa3aa MOJKHO 

cp ( E )· Kn onpeaeJJHTb H3 cneayiOll.lei cpopMyn&I: 
0 

rlle N 
0 

T 

An l,07No cp(E )•uu= , 
0 T. PB. 0 ( E ) • iiB. f ( Jl ) • /). E 

• 0 0 

nnowa.llb cpoTOIIHKA npli ~aeprHH 485 KSB, -

BpeMH H3MepeHHA, 

P 
8 

nnowallb o6pa31!'fi, 

a. (E
0
J - ce'leHHe aaxaaTa HeiTpOHOB npa saeprHB E

0 
- 2 n

8 
'lHCJIO 8.TOMOB 6opa H8. 1 C~ , 

scpcpeKTHBHOCTb cnexTpoMeTpa .anH aaepraa 485 KeB, 

~ Z - H3MepHeMbll. 9Hepr,eTK'leCKHI HHTepaan. 
. /10/ 

npa 9TOM BC9 3H8.'leHHB. ( (v) 6epyTCH H3 pa60Thl _ • npa pacqeTe ), (11) _no cpOpMyne 

/'4/ He Y'lHTbiBB.eTCB 38.XB8.T HeiTpOHOB B o6paaue .IIOCJie pacceHHBa, T8.K K8.K B H8.WeM cny

qae 'ana pe30HaHca 85,1 as_ MROroKpaTH&Ie npoaecchl snBSJIOT ae3aM9THo. 

:napnHant:.aaa pa!t11a~oaa•• liiapria~ /5,85' Maa/ ana oCTaJlbHhiX peaoHaHcoa pacc'lHThi-

·aanaCb sa OCHOBe onpe~neBHhiX,BAMH OTHOCBT&JJbH&IX HHTeHCHBHOCTel DBK8. 5,85 Msa K oc-

5 
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/3/ 
T8JIJ>HOMY CfieKTpy C HCriOJlb30B8HJ!:eM riOJlf!:b!X. p8.0:H8UHOHHbiX WHpHH H3 paOOTbl • npu 

STOM He Bbi'IHT8Jl8C-b .O:OJISI rrepeX.O!la H8 rrepBb!R B030Y'f{Ll9HHb!H yposeHb. 

B H8WHX H3M9p9HHSIX Mbl H80JliOL18JlH TO>Ke pe30H8HCbl rrpH SHeprHHX HeiiTpOHOB 50 SB 

Iii 112 SB, HO OHH O'leHb CJ180bl9 H riOSTOMy He y Ll8Jl0Cb riO CIIeKTpy y -nyqe}i orrpeLie-

IIHTb HX ripHH8LlJie>KHOCTb- K .Pr 
141 

Iii onpeLleiiHTb, rrpeLlCT8BJISIIOT JlH OHH COOOii: 3SXB8T S-

. . ~/ 
HJIH p -HeitTpOH8. B OTJlH'lHe OT pa60Tbl , 8BTOpbl KOTOpOi!: He H801110Ll8JlH OCHOBHOrO 

nepexoLla Ll1UI peaoHaHca 85,1 ss, B Hawei!: pa6oTe Mbl ero Ha6JliOLlaeM Lla>Ke c 6onbwei!: 

-OTHOCHTeJlbHOii: HHTeHCIIBHOCTbiO, 'leM B pe3~H8HC8X 216 H 239 SB. 3TO HJlJIIOCTpHpyeTCSI CTOn6-

UOM 2 B TaOJlHUe l, rae ripHBeLl9HO Cp8BHeHHe OTHOWeHHii: HHTeHa-BHOCTei!: y -rrepexoLla 

5,85 ~9B K HHTeHCHBHOCTH annapaTypHOro cneKTpa npH SHeprHH 3,0 ~gB LlJlSI p83Hb~ pe-

30K8HCOB. 3a eLlHHHUY npKHSITO OTHOWeHKe HHT9HCHBHOCTeii ~ ( $,SS) LlllSI pe30H8HC8 

85,1 SB. 
ly ( 3,0) 

06cy>KLleHHe peayJlbT8TOB H 38KJliO'leHHe 

s -aeiiTp-oH aaxsaTbiBaeTcsr Ha yposeHb Pr 142 + + 
C X.8p8KTepHCTHK8MH 2 HJIH 3 • 

0CHOBHOH ypoBeHb Pr 142 
HMeeT TO'IHO orrpeLleJleHHbiH CUHH H 'leTHOC'l'b 2-. 

B STOM cny'lae COCTaBHOe SILlpO MO>K~T rtepeXOLlKTb B OCHOBHOe COCTOSIHHe sneKTpH'leC-

KHM LlHII011hHbiM rrepexoLloM c 6onbweii KHTeHCHBHOCTbiO. B cny-qae aaxBaTa p -He:i!.TpOHOB 

_, 

-!> ·. 

't 
.. "• 

'';;.·-· 

;__~---· 

-" 

-- .;'? 

,..,>. 
aaxB'aTHb!A ypoBeHb HMeeT oTpuuaTeJlbHYIO qeTHOCTb H qeTbipe soaMo>KHb!X 3HaqeHHSI ,crrKHa. -r-
XapaKTepHCTHKH F.H3Kone>KaWHX yposHeii Pr 142 

HeKasecTHbi. B cnyqae cywe~TBoBaHH H 

ypOBHSI, 011H3KOrO K 9CHOBH.OMY COCTOSIHHIO C riOJlO>KKTeJlbHOH 'leTHOCTbiO, MO>KHO ObinO 6bi Ha6-

11IO.ll8TJ:o.. gneKTpK'IeCKHit LlHIIOJlbHb!H nepeXOLl C 9HeprHeii, 6JIH3KOH SHeprKH CBSI3H H9ii:TpOHa, 

.o:a>Ke. npH aaxsaTe p -HeiiTpoHos. T aK KaK TO'lHOCTb onpe.o:eneHHSI SHeprHii B CUHJi'l'Hn-

nHUHOHHOM crreKTpoMeTpe He npeBbill.laeT B nccneLiyeMol!: o6nacTH -t-50 Kss, HeJlb3H 6blno 6bi 

STOT nepeXOLl OTJlH'IHTb OT OCHOBHOrO H CL19J18Tb OKOH'I8TeJlbHb!H BbiBOLl 0 XapaKTepe pe30HaH

ca 85,1 ss. O.o:HaKO .ll11H Hnpa Pr u 2 
MO)!(HO cnenaTb cneLlyiOWHe aaKJIIO'IeHHH o- '19'l'HOCTH 

HH3Kone>KaWHX yposHeii. Ha>Ke 9HeprHH paapbtsa napbi see yposHH Pr 142 
o6ycnosneabi KOH

~wrypauueii: COCTOSIHHH IIOCJleLlHef'O HeHTpOHa CBepx 38MKHyTOH OOOJIO'IKH H IIOCJleLlHero rrpo

TOH8 CBepx 38MKHYTOH UOLlOOOJlO'lKII. TaK K8K STH 'l8CTHUbl H8XOASITCSI _.B C8MbiX HH3KHX COCTO-
~ 

HHHHX COOTBeTCTBYIOWHX OOOJlO'leK, MOIKHO Q>KHL18Tb, 'ITO BCe ypOBHH HH)!(e 9HeprHH pa3pb!B8 

napbl 6y LlYT HMeTb oTpHUaTe.TlbHyiO '19THOCTb. BBHLlY Toro, 'ITO rrepBb!ii: B030Y>KLleiiHbiH ypo

141 
BeHb B SILlpe Pr • HMeeT U0110>K HTeJibH:(IO 'leTHOCTb H rrepBbiH B030Y>KLleHHb!l!: ypOBeHb SILl-

143 
,pa Nd OTpHUaTe11bHYIO qeTHOCTb H B xapaKTepHCTHKax OCHOBHOrO COCTOSJHHSI Pr 142 He 

HMeeTCSf HHK8KHX 8HOM811HH, MO>KHO H9CQMHeHHO npelliiOJlO>KHTh, 'ITO riO KpaftHeft Mepe rrep-

- - ' 142 
BbiA B030Y>KLleHHbiH yposeHb Pr HMeeT OTpHUaTenbHYIO 'l9THOCTb. Via STOro BbiTeKaeT, 

''ITO npH- 38XBaTe s -Heii:TpOHOB LlO.Tl)!(eH riOSIBJIS!TbCSI T8K)!(e HHTeHCHBHbiii: rrepeXOLl Ha rrep-

142 171 --
Bb!H B030Y-IKLleH,IlbiH yposeHb SILlpa Pr • npH 38XB8Te TeiiJlOBbiX H9HTpOHOB HaOJliOLla-. 

eTCH OCHOBHOH nepeXOLl 5,85 ~SB H OJ1H)!(8HWHH K HeMy 5,67 ~SB. no npellb!LlylllHM coo6-

pa>KeHHstM
1 

pa3HOCTb SHeprHH STHX LlBYX nepeXOLlOB npellCT8B11SieT co6ol!: SHeprHIO rrepsoro 

B036y>K.lleHHOro COCTOSIHHSI. B CBOIO oqepeiJ.b B OOJ18CTH SHeprHA .o:o-).60 Kas He MO>KeT pac-

-riOJiaraTbCH ypoBeHb C UOJlOiKHTeJibHOft 'leTHOCTbiO. B STOM cnyqae npH 3aXBaTe s -aeiiTpo-

HOB LlOJl>KHbl llO·SJB.TlS!TbCSI B cneKTpe y -ny'leA Prl42 HHTeHCHBHble rrepE,:OLlbl C SHeprHeii 
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5,67 H 5,83 ~SB H B cnyqae 38XBaTa p -aeii:TpOHOB nepeXOAbl B STOM AH8II830He SHep-

noJIO)KeHHe H ¢opMa IIHKOB B rronyqeHHb!X HSMH cneKTpaX I'OBOpSIT 0 TOM, 'iTO B peao-

R8HC8X 216, 239 R 259 9B rrpOSIBJISIIOTCSI o6a rrepexoAa 5,67 ~9B_ H 5,83 ~9B H B pe30H&H

C8X ?5,1; 384 H 515 8B npe.o6na.aaeT AS*e OCHOBHOH rrepeXO.ll. 0TCIO.ll8 SICHO, 'iTO pe30H8HC 

85,J Slil SIBJIReTCSI S -pe30H4HCOM, TSK KSK B cny"lae 38XB8.Ta p -HeiTpOHOB OCHOBHOft 

nepeXO.ll H nepexo.ll Ha nepab!A aoa6y:lK.lleHHbli yposeH& .ll'on*Hb! 6b!Tb THna ~ 1. B TaKOM 

cny"lae nony"l.anoc& 6bi .llnR np~se.lleHHoi pa.llHSUHOH.!JOA WHpHHbi ocHoaaoro nepexo.lla 3Ha-

qeHRe k(M1) "" 0,13, KOTOpOe SIBnSI9TCR HeaepOSITHb!M, 

B non&sy Hawero Bb!BO.lla 0 TOM, 'iTO ypOBeHb 85,1 9B He SIBJISI9TCSI p -peaoHaH-

coM, roaopRT TSK*e cne.llyJOwee o6cToHTenbCTBo, TeopaR npe.llcxasb!BaeT sHa'l:eHHe p 
. P 1

) -4/11/ 
CHJIOBOi ¢yHKUJi!Jil B .ll8HHOH 06JiaCTH M8CC ~ < 2.10 , 3KCI19pHM9HT8JlbHbl9 pesynb-

D 142 
TaTbl B STolt o6nacTH Mac!l He npeBbllllaJOT TeopeTR"lecxoe npe.llcxaaa1pre • ..[lnH Pr nony-

qaeM cpe.llHee paccTOSIHHe ypoaaeft O.llHOI'O CIIHHa D ~ 200 SB /npe.lliiOJiaraSI paBHOe KOJIH

'l:eCTBO ypOBHei 06oHX CIIHHOB H npeHe6peraR COBCeM CJI86b!MR ypOBHSIMH/, B TAXOM cny-

qae Cp9.llHSISI IlpHB9.ll9HH8SI Heii:Tp0HH8SI IllHpHH8 .llJISI p -pe30H8HCOB HMeeT 3H8"l9HH9 

- (1) -2 r M < 4.10 _ SB, npHB9.ll9HH8SI IllHpHHA .llJIR, ypOBHR 85 98 B cnyqae p -pe30H8HC4 IlpHHH-
r(t) 

Mae'i' 3H8"l9HHe r~) = 4 9B H TOI'.ll8 IIOJIY"lHM, 'iTO OTHOill9HHe K =,~ > 10
2 

• 

r"' 
l-1 CIIOJib3iR pacnpe.lleJieHHe nopTepa-ToMaca, MO:lKHO onpe.lleJIRTb BepOSITHO'CTb aa6nroiteHHR 

ypOBHSI, .llJISI KOTOporo K > 10 
2 

• H aa60JiblllYIO aepoSITHOCTb Ha6nro.lleHRSI Tax oro ypoBHSI 

6y.lleT .llaaaT& pacnpe.lleneHHe c J.l = L nony"laeTCSI, 'ITO IlpH J.l = 1 cywecTBOB4HBe 

T8KOI'O p -ypOBHSI npaKTH'I9CKH HCKJIJO'IeHO, T8K X8K BepOSITHOCTb ero IIOSIBJI9HHSI 

W ( K > 1Q 2 } < 2 • 10 •2l 

8 pe30H4HC8X 85,1, 384 R 515 SB H86JIJO.ll8eTCSI IlpHMepHO O.llHH8K0Bbli XO.ll CII9KTpOB 

:lK9CTKHX y -KBaHTOB. 3TH crreKTpb! OTJIH"l810TCSI OT y -cneKTpOB .llpyroft H3MepReMO~ 

rpyrrnbl ypOBH9H Pr 141 
TeM, 'iTO 6orree HHT9HCHBH8 BCSI "l8CTb crrexTpa B o6nacTH OT 

4 ~sa .llO sHeprHH CBR3H aeATpOHa. Tax xax B sToli o6nacTH sHeprHi!: npostBnSieTcSI 6on&IllOe 

KOJIH"leCTBO JIHHHH, H9Jib3SI T8K09 OTJIH'l:He 06~SICHHTb 38 C"leT ¢nyKTY4UHli napUHAJibHb!X pa

.llHAUHOHHb!X IllHpHH, HO MO)KHO ero o6~stCHHTb pa3Hb1M 3Ha'l:eRHeM CIIHHA 3aXB8THOI'O ypOBHlit 

a o6oHx rpynnax peaoHaHcoa. K poMe Toro, sTH rpyrrnbl ypoaHei OTJIK"l&JOTCH aaaqeaHeM 

apHBe.lleHHOI aei!:TpOHHOH IllHpHHbl, KOTopaSl B 
1 
pe30H8HC4X 85,1 SB ·Jil 384 9B HM99T 3H8'19HH9 

Ha O.llHH - ABA IIOpR.llK8 M9Hbllle, "19M B OCT8JibHb!X. no.llOt5Hoe BJIHSIHH9 6JIH30CTH MarK-

'l:eCKHX 'IHC9JI Ha 38BHCHMOCTb 

/8/ 
H 

OT CnHH8 38XB8THOI'O ypOBHSI H86JIJO.ll4JIOCb H8 Sl~paX 

121 
npH.ll9p)KHB8SICb ,BbiBO.lla pa60Tbl 0 TOM, 'iTO CIIHHbl ypOBH9H 216 H 239 9B p8BHbl 

3+, MO:lKHO I1p9.lliiOJIO:lKHTb, 'iTO 38XB8THbli!: YPOBeHb B pe30H8HC8X 85,1 H 384 SB HMeeT 

CIIHH 2+. YTO"lH9HHe STOI'O Bb!BO.ll8 MO:lKHO C.ll9JI8Tb H8 0CHOB9 H3MepeHHH CIIHHOB HH3KOne

" p 142 
*AWHX ypoaae.. r • 
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. . . 

38 BBTepl:!C. K pa5oTe II LlHCKYcCaB IIplt o5cy>KA8BiiH pe3yn&T_8TOB, [' .n. )KyxoBy 38 BanaZUtJ' 

M-ili"HHTOcPoH~ IJ BCeMy lt011118XTHBy COT.pyAHHK.OB _38 IIOCTOHBHYIO IIOMOLUb B pa5oTe. 

a-: Kso5noxo8oA H B. Baape 8BTOp onaro.i:tapes aa Y'l&CTRe B 113MepeHBBX H 38 lJOWOlllb 

-II'Pll o6pa6oTxe peaym.TaToB • 
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PyxonHc& nocTyaHna .B.H3LlaT~n&cxHA OTLlen 
1 M8pTa 196S. l'OLla. 
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PHe. 1. CxeMaTneexoe uao5pa:>Kesse ycTasoaxs 

1 - o6pa3eu; 2 - KpHcTann LleTeKTopa; 
3 - CBHHUOBaH 38lUHTa; .4 - 38lUHT8 H3 B 

4 
C C napa¢HHOMj 

s· - x:onnxMaTop H3 B 
4 

C c napa¢ssoM. 
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PHc. 2. BpeMeHHble cneKTpbl 

a/ crreKTp npH sHeprHH y -nyqeD: 3 Msa; 
6/ cneKTp npH 9HeprHH y -nyqeD: 5,85 Mss. 
·WHpHaa KaHana s o6oHx cnyqaHx 200 Ksa. 
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P He. 3. AnnapaTypHI>lA cneKTp y ·-~y'left BblCOKRX aHepi"RA 

,r,',·· 
" 

a/ cneKTpbl B peaoHaHcax 85,1; 384 H 515 aB. 
pe30H8HC 8S,l 9B 
pe30H.aHC 384 9B 
pe30H8HC 5.5 9~ 

6/ cneKTpbr y -nyqeft B peaoHaacax 216; 239; 

0 0 0 peaoHaac 216 as 
IJ.IJ.!J. p930il8HC 239 SB 
+ + + pea~.faHc 359 aB 

'>·, 

•· . ·;~· '·."1 •'. :; l \i
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>lhl 1 'r 1'/i,' ·' 

359 9B, 
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Ta6JIH~ 

____ , 
~ 

·E [a~ [fy(5,85)) oTH. · f'y(5,8~)·10 3 [aBJ -n 
I (3,0) . 
y --

85,1 1 7,5_!2 
". -.--.,::: 

215 0,4+0, 1 3,8_:!:1 -
239 0,41!(),1 4,3.:!:1 . ~---
'359 0,42!(>,1 3,0+1 " _--.;;: 

~ 

384 0,94+0, 15 11 
515 2 + 0,5 ·13 -

_-


