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1. B e e Jl. e a a e 

B aaweA npell.biil.YmeA pa60Te
11 1 

6bmo noKaaaao, '<TO npx nornoweBBH ocTaaoeaemax-

CSI 1r -M930HOe CnOlKHbiMH S!Jl.p8MH (z~3) HCUyCK810TCSI y -KeaaTbi 6on&woll aaepraa: 

(1) 

BepoSITHOCTb aToro nponecca cna6o aaeacaT OT Z a cocTaenBeT oKono 210-
2

, 'ITO aa 

UOp!iAOK eenH'IHHbl M9HbW9 eepOSITHOCTH p8Jl.H81lHOHHOrO 3 8Xe8T8 T7- -M930HOe npOCTeliWH-

12 31 
MH S!Jl.p8MH! npOTOH8MH t 

rr +p-+y+n , (2) 

nel!TpoaaMa
12

•
41 

a !IAPSMH He 
3 151

• l1aMepeaabie aaMa noall.aee aaepreTaqecKae 

CD9KTpbl y -KeSHTOe , o6pa3yJOWBXCSI UpB p8JlH81lHOHHOM 38XeaTe ( 1) t OK838nHCb 6na3-

KHMH K CUeKTpy y -KeSHTOe e pe8KUHH (2) (CM. T8KlKe
161

). 

Ecna TT- -Me30Hbi e pe8KilHH ( 1) 
171 

38Xe8Tble8JOTCSI Oll.HHM H3 npOTOBOe !lAPS 

TO 3TO JlOnlKHO npaeOJl,HTb K HCnyCK8HHJO H3 !IAP8 OJl.HOepeMeHHO 

rr + ( Z) A-+ y + n + ( Z - 1)~ _ 
1 (3) 

3aeprHB aToro ael!Tpoaa nonJKBa 6biTb 6nH3Koll K 8,8 Mae- aaepraa ael!Tpoaa e peaK

IlHH (2). 

Uen& JO aacToBWell pa60Tbi BenBnoC& aKcnepaMeHTan&aoe aa6nJOJl.eHae npouecca 

(3/
81

. B Kaq ecTee accnenyeMoro S!Jl.pa 6bino ebi6paao S!Jl.PO nHTBSI. 

2. ITocTaBoeKa aKcnepaMeaTa 

3KcnepaMeBTbi 6binB e bin onaeHbi aa caaxponaKnOTpoae Jl.HIT Ol1.Hl1. CxeMa onbiTa 

npaeell.eaa aa pac. 1. rr -MeaoHbi c aaqan&aoll aaepraeii 80 Mae npoxonana qepea 

x) 
3Jl.eCb 3ee3Jl0'1K8 03H8'18aT, 'ITO COCTOSIH.Be HyKnOHOe MOJKeT 6b1Tb K8K CeSI38H-

HbiM' T8K H He CBSI38HHbiM. 
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Pac. I. CxeMa axcnepaMeHTB no noacxy peaxuan (3). ,.- -ny-qox ,.- - Me3oaos. I, :.!, 5, 
8, 9 - CllHHTHnnsmHOHHbi9 C'I9T'IHKH; 4 - llOpOrOBb!l! '19p9HKOBCKHll C'I9T'IHK0 

7 - 'lepealtOBCKHil cnexTpoMeTp nonaoro nornomeHHB, M - MBmellh, K - TOpMo-
3!IIIIHll <jlallbTp, Pb- cssanosag 3amaTa. 



TpH CllHRTHJIJIBilHORHb!X C'I9T'IHit8 /1 ,2,5 /, noporOBbrl! 'lepeHitOBCKHli C'I9T'IBK /4/ H TOpM03SI

WBA ~BnhTp H OCT8H8BJIBB8JIBCb B MHW9RB B3 eCT9CTB9RHOrO JIHTHSI. nnSI perHCTp81lHH y -

KBHHTOB, o6pa3y!OlllHXCSI B peaKUHB (3) 0 6brn HCllOnh30B8H 'l9p9HKOBCKHll ClleltTpOMeTp nonaoro 

nornomeHHSI /71
191

• HeliTpoHb!, Bb!JieTaromae H3 MHweaa B aanpaaneaaa, npOTaaononoJKROM 

aanpaaneuro B bineTa Y -KaaaToa, peracTpapoaamrcb aeJITpoaa&rM aeTeKTopoM / 8 / . B Ka'le-

CTB9 CllHHTRJIJISITOpa B 9TOM Jl9T9KTOpe 6b!JI HCI10nh30B8R 6JIOK H3 nnaCTM8CCb! p83MepOM 

200x200x50 MM
3

• 3<jMjleKTHBHOCTb JleT9KTOpa JlJISI Rel!TpOHOB C 91lapraeli 9 Msa COCT8BJI!Ul8 

OKOJIO 8 %/ lO( nepeJl ReliTpORRb!M Jl9T9KTOpOM 6&rn paCilOJIOlKeR CllHRTBJIJISIIlHOHHblll C'leT

'IRit /9/, HCitJl!O'I8BWHll ~OR, CBSI38HHb!li C perHCTpauael! Bbin9T8!0WHX H3 MHW9HB 38pSilK9RRb!X 

'18CTBU. noporOBb!li 'lepeRitOBCKHll C'I9T'IHK /4/ C p8JlH8TOpOM H3 nneKCarnaca cnylKBJI JlJISI 

110Jl8BJI9RB!l <jloaa, CBSI38RHOrO C npBM9Cb!O 9JI91tTpOROB B ny'IKe. Y!HTeHCHBHOCTb ny'IK8 rr 

M930ROB R3Mepanacb llpH llOMOWH C'l9T'IHKOB 

MY coanaaeaaA
1111

• 

H 2 0 BKJl!0'191lRb!X B MORHTOpHy!O CXe-

OaaBM B3 HCTO'IHHKOB ~oaa, Mewarowero aa6nroaeaaro ManoaaTeacaaaoro npouecca (3), 

llBJISI9TCSI nepe3BpSIJlltB rr- -M930ROB H8 neTy RB S!Jlpe JIHTHSI, npa ltOTOpol! y -KBBHTb! OT 

pacnaaa rr 0 -Me30H& pa3n9TB!OTC!l llOJl yrJIOM, 6JIH3KHM X 180°. 0JlHH H3 STHX y -KB8HTOB 

M OlKeT 6b!Tb 3aperHCTpHpOBBH 'lapeRKOBCitHM Cll9KTpOM9TpOM, a Jlpyrol! - HeliTpOHHb!M Jl9T9K

TOpOM (3a C'leT Jtoaaepcaa a <CilHHTann!ITope neTeKTbpa). PaccTo!lHae .MelKJlY aeliTpoaa&rM 

Jl9T9KTOpOM B MHW9Hb!O 6b!JIO Bbr6paRO JlOCT8TO'IRO 60nhWRM (60 CM) t 'IT06b! RM9Tb 

B03MOlKHOCTb OTnenaTb s TOT nponecc OT peaKUHH (3) no apeMeaa nponeTa 'IBCTHil. C'leT'IH-

/11/ 
KH 5 a 7 6&rna axnroqea&r a .aaaoceJtyanayro cxeM)' coananeaall • npa cpa6aT&raaRHH STOli 

cxeMbi reaepapoaanacb •aopOTa• nnaTenbHOCTbro 75 aceK. CnenyromaSI cxeMa, a&rnengawaSI 

COBI18Jl9RHSI STHX •aopOT• C BMnynbCOM OT H9HTpOHHOrO Jl9T9KTOpa, 3BilyCKBJIB pa3aepTKY 

llSITHJiy'leBoro CltOpOCTHOrO OCilHJIJIOrpa~a/ 121 , HB BXOJlbl KOTOporo 6&rna llOJlBHbl HMnynbCbl 

OT BCeX C'l9T'IHKOB. npa llOMOWB nony'laHHb!X OCUHJIJIOrpaMN llpOH3BOJlHJlCSI MHOrOMapRb!l! 

apeMeHHOJI B 8MilJIHTYJlRb!Ji: 8HBJIH3 3aperacTpHpOBBRHb!X C06b!THJI. 

3. 11 3 M e p e H H S1 

HanaaKa a Kana6poaKa annapaTyp&r 6&rna a&monaeabr a SKcnepaMeHTax, rne a KB'le

cTae MHweaa acnonb3oaancg lKHJlKHll aonopon. npOTexaroruae npa ocTaaoaxe "- -Meaoaoa 

a aonopone panaanaoaa&rll 3axaaT (2) a nepeaapS!JlKa 

(4) 

6binH HCI10nb30B8Hb! JlJI!l M0Jl9JIHpOB8HH!l COOTB9TCTB9HHO panaanaoaaoro 3axaaTa (3) 

a ~aoaoro nponecca- nepe3apSIJlltH " -Meaoaoa aa neTy aa S!Jlpe nHTHH (nepeaapaaxa 

OCT8HOBHBWRXC!l rr- -M930HOB HB S!Jlpe JIHTRB, K8.JC H HB JlpyrRX CnOlKHb!X SIJlpHX, 11011BBJI9HB 

-4 /13/ 
ao ypoaasr:, ae npeBbi Waromero 10 ) • 
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CxeMa coanaAeRRSI c 'aopQT8MR' B aTRX aJtcnepaMeRTax ae acnonLaoaanacb. 11Mnyi1L

cbl OT C'I9T'llllt0B 5, 7 R 8 6binH nOA8Rhl aa cxe>,zy TpOIIRbiX COBn8A9RHII C paapemaromHM 

apeMeHeM 3 ace!C. PacnpeAeneaae no apeMeWI nponeTa qacTan, BblneTaiOIIlRX aa MHmeaa, 

6b!n0 nony'I9HO nyTeM B8pbRpOB8HRSI B911H'IHHbl 38A9plKitR RMnynLCa 0T R911TpOHROrO A9T9K

TOpa. 3RepreTH'I9CitHII nopor qepeRJtOBCICOrO CneiTpOMeTpa 6blll nOAHSIT AO 60 Msa. 3TO noa

BOIIHIIO yMeRbWHTb Bltii8A OT nepeaapSIA!tR (4) (saeprRSI y -JtB8RTOB Ey -54 4-88 Msa), 

a To apeMSI Jtalt scjJcjleJtTHBROCTb perucTpallHR paAaauoaaoro aaxeaTa (2) ( Ey•l29,4 Msa) 

OCT8B8118Cb 6UR3KOII It 9AHHRne. nony'I9HH09 B a THX YCIIOBRSIX pacnp9A9119RR9 Bbiii9T81011liiX 

R3 MHIIl9HH '18CTHII no Bp9MQHJI npOJI9T8 npHB9A9RO R8 pi!Co 2. 

nepBhlll M8KCHMYM B aTOM pacnpeA9119HHII COOTB9TCTBY9T perHCTpSUIIH y -ltB8RTOB OT 

pea!CAHII (4): acjJcjJeKTIIBROCTb perHCTp81111H '18CTIIII B03p8CT8118 H8 IIOpSIAOK B911H'II!Rbl B Cny'lae, 

KOrAa nepeA C'I9T'IIIIOM 8 nOM911l811CSI CBHHIIOBhlll ltOHB9pTOp, a onp9A9119HH8H no Bp9M9-

RH npOII9T8 CKOpOCTb OIC838118Cb paBROII CltOpOCTR CB9T8. BTopoll M81CCHMYM COOTBeTCTayeT 

peracTpanHH aei!:Tpoaoa c saepraell 8,8 Mae, o6paayromHXCR a pea!CnHH (2). 

PeaynhT8Thr o6pa60TKH ocnannorpaMM, nony'leRRbiX B onhrTax c lKHAJtoaoAopoARoll MH

I!leabro, npHB9A9Hhl Ha pHC. 2 H 3. p 83p9Ill9RH9 no Bp9M9RH nponeTa COCT8BnRIIO AIIH 

y - KB8RTOB OK OliO 1 HCeK. KaK BHAHO H3 pH C. 2 , p98KIIHH (2) R ( 4) npH aTOM paape

I!l9HHH nonHOCTbiO paaAenHIOTCR. Paana'lae Me>KAY peaKnHRMH (2) a (4) a aMIIIIHTYAHhiX 

pacrrpeAeHHHX HMIIYI1LCOB OT C'I9T'IHKOB 7 H 8 T8KlK9 OK838nOCb 3H8'1HTenbHbiM (pac. 3), 

'ITO 6binO I!!CIIOnb30B8HO B A8nbH911IlleM AnSI IIOAaBneHHR rrepesapSIAKH TT- -M930ROB Ha neTy 

HS RApe nHTHH. 

nocne 38Bepl!l9HHH 11p9AB8pHT9nbHbiX SKCII9pHM9HTOB C lKHAKOBOAOpOAROII MHI!l9Hbl0 6brnH 

x) 
BhmonHeHbi Kana6poBO'IHbie H3MepeHHR c MHI!l9HbiO as raApHAa nHTHH ( Li H) H OCHOBHbl9 

HSMepeHHH c naTaeaoll MHI!l9HbiO. Bo apeMR aTHX HSMepeaall ycKopaTenb pa60Tan B pelKKMe 

/14/ 
yaenH'I9HHOII. AIIHT9nbROCTH HMIIYI1LCOB , 'ITO 1103BOnHIIO 3H8'1HT9nbHO CHH3HTb ypOB9Hb 

cjJoa a . f1CIIOnb30B8BlllH9CH MHI!l9RH HM9nH OAHH8K0Bbl9 pa3Mepbl H TOp M03Rbl9 CIIOC06HOCTH. 

3 To Aaaano B03MOlKHOCTb orrpeAenHTb aepoRTROCTH rrpoueccoa, npOTe!Caromax npa saxaaTe 

TT- - M930HOB nHTH9M, OTHOCRTenLHbiM M9TOilOM nyTeM Cp8BH9HHH CKOpOCTell C'I9T8 H911Tp~ 

HOB H y -KBaHTOB, acrrycKaeMbiX as MHI!leaell Li H H Li • 

I13M9p9HHH 6binH 11p0B91l9Hbl npH IIOMOlllH CX9Mbl C BOpOTSMH H OCUHnnorpacjJa B IIOCTa

HOBKe, OIIHCSHHOII B H8'18ne CTSTbH. Bcero 6binO nonyqeao OKOnO 2 T b!C. OCUHnnorpaMM, 

H3 HRX 600- C IIHTH9BOII MHI!l9Hbl0. OcuannorpaMMbi, 118 KOTOpb!X HMenHCb HMIIyllLCbl OT 

rroporoaoro 'lepeHICOBCKOro C'I9T'IHit8 /4/ HllH OT C'I9T'IHK8 /9/, HCKniO'I811HCb H3 ll8nbii911I!lell 

o6pa6oTKH. Ha ocTanbHhiX ocnannorp.aMMax 6binH HSMepeHhl aMnnHTYilbl H apeMena saAep>K-

KH BCeX HMnynbCOB. 

X) npa OCT8HOBK9 TT- - M930HOB B LiH 11pOT9K8JOT Te >Ke npOJ)9C,bl (2) H (4), 
'ITO H B CB060ilHOM BOilOPOile , HO C HHT9HCHBHOCTbJO B 30 pas M9Hbl!l9li 

5 • 
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Pnc . 2. Pacnpe.a.eneaue no epeMeun npo.neTa co6&ITHA, aaperucTpupoeaHHbiX e on&ITax 
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KOB 8 H 5 ua 3xpaue npoexTopa ocunnnorpaMM (ceH3auuoe c epeMeHeM nponeTa 
'18CTHil t OT MHW9HH llO C'I9T'IHK8 8 nnuei~HOA 38BHCHMOCTblO) • 0- CKOpOCTb 

Clf9T8 COBD8.£19 HHA (5 + 7 + 8) DpH p83HbiX 38ll9PJKK8X HMDyJibCa OT C'<I9T'IHK8 8, 
I"HCTOI"p8MM8 - peaynbT8T o6paf50TKH 0CUHnn orp8MM 1 n H y COOTB9TCTBYJOT 
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PHc . 3. AMnnHTYllHbie cnexTpbl HMnyllbcoa OT ClfeT•IHKOB 7 (a) H 8 (a ). CnnowHa51 xpa ati:SI 
coOTaeTcTayeT peaKUHH (2). nyHK THpHan- peaKUH H (4) . A

7 
K A

8 
- een KlfHHbl 

8!\tnnHTYll HB 3 Kp8H8 H3MCpHT 8Rb H OrO upoeKTOpa. 
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4. PeayllbTaT&r aaMepeaaA. 06cyJKAeaae 

0CTHHOBKa 11- -Me30Ha B MHWeHH ConpOBOlKAHeTCSI BbiAeneaaeM B CUHHTHIIIISITOpe 

cqeTqaKa 5 aaaqgTellbaoA aaepraa, senaqaaa KOTopoA cpaaaaTen&ao Marro ~niDKTyapyeT, 
/16/ 

noaTOMy HCn01Ib30BaHHe AIISI cqeTqaKa 5 pelKHMH I19TeKTOpa OCTaHOBOK , npR KOTOpOM 

HCKIIIDqaeTCSI pePHCTpanRSI HMnyn&COB ManoA aMnnHTYAbl 0 n03BOIIHIIO CymeCTBeHHO CHH3HTb 

ypoaeab ~oaa a noAaBHTb peraCTpanaiD nepeaapSIAKR aa neTy. Aaanaa ocuannorpaMM, nony

qeaa&rx c MHweHbiD aa Li H , noKaaan, qTo yposeHb peracTpapyeMoro ~oaa MOJKeT 6&ITb 

nOHHlKeH THKlKe, eCIIH HCKIIIDqgTb cnyqag C 601IbWOJI aMniiHTYAOil A
5 

HMnylibCH B cqeTqRKe 5, 

KpaTepaa OT6opa co6biTRil no aMnnaTyAe A
5 

6&rna BBeAeHbl TaK, qTo6bi npa OT6ope ae npo

acxoAano aaaqaTelibHoro yMeHbweHHH a¢¢eKTHBHOCTH peracTpauaa npoueccoa, npoTeKaiDmHX 

npH OCTHROBKe "- -Meaoaoa ( pac. 4, Li H ) • 

PacnpeAeneRHe nonyqeHHbiX B Kana6posoqabrx onbrTax co6biTHli no apeMeRB nponeTa 

OT MHW9HH 110 HeiiTpORHOPO AeTeKTOpa H no aMnnHTYAHM HMnylibCOB B cqeTqHKaX 7 H S 

npaaeAeRo aa pac, 5, KaK BHAHO aa aToro pacyaKa, peaKUHH (2) a ( 4) MOPYT 6biTb qeTKO 

paaAeneHbi npa OAHOBpeMeHHOM acnon&aosaaaa oT6opa no aMnnaTyAaM A
7

, AS aMnyllbcoa 

OT cqeTqaKOB 7 a S. TaK, aBeAeRae xpaTepaea oT6opa AS> 70 MM, 15 < A
7 

$_ 25 MM no

AaBnHeT peaxuaiD ( 2) ( pac. Ba), a npa AS < 50 MM, A
7 

> 25 MM rrpaKTaqecxa nonHOCTbiD 

no11asneaa nepeaapHAKa (4) (pac. Ba). 

Ha pac. 7 npaaeAeHo pacnpeAeneaae oTo6paHHbiX co6brTali no apeMeHH nponeTa AnH 

cnyqag Maw eRR aa Li H TaK JKe,KaK H Ha pac, 2, 3AeCb BHAHbl ABH xapaKTepHhiX nHKa, 

COOTB9TCTByiDIUHX peaKUHHM (2) H (4), 

PacnpeAeneaae co6biTHli no speMeHa nponeTa a aMnnHTyAaM HMnyllbCOB AnH cnyqag 

IIRTHeaoA MHmeaa, aaanoraqaoe pacnpeAeneHHID, noKa3aHROMY aa pac, 5, npaaeAeHo ua 

pac. S. Co6biTHH, cooTBeTCTByiDmae BbrneTy aa MRweaa aellTpoaoa, aonJKHbi pacnonaraTbCH 

aa aToM pacyuKe sayTpH TpeyronbHRKa, orpauaqeauoro nHHHHMH a {3 , /) , JlHRHH {3 

COOTB9TCTByeT HHlKHeMy nopory perHCTpHUHH HMnyllbCOB OT cqeTqaxa S, onpeAeiiHeMOMy 

AHCKpHMHHHTOpOM Ha BXOAe CX9Mbl COBnHA9HHll, a - KHR9MHTRqecKOMY npe11eny 9HeprHH 

HefiTpOHH B peaKUHH (3) C yqeTOM nopora pePHCTpHURH y -KB8HTOB CneKTpOM9TpOM 7 R 

/) - BepXHeli rpaaaue cneKTpOB aMnnHTYA H HMnyn&COB B cqeTqaxe S, COOTB9TCTBYIDlllHX 

aaeprHHM ael!Tpoaos, onpeAenHeMbiM apeMeHeM npon eTa, KaK BHAHO ua pac, S, B aoae, 

orpaaaqeaaoll nRHRHMH a , f3 a S , Ha6niDAaeTCH cymeCTBeaaoe npesbrweaae qacna 

38p9PHCTpHpOB8HHbiX C06biTRll HHA quCIIOM C06biTHli B COC9AHHX o6naCTHX, 

'-iT06bl y6eAHTbCH B TOM, qTO 3apePHCTpHpOB8HHbl9 cqeTqHKOM S RellTpallbHble qaCTR-

Ubi SIBRSIIOTCH HQt:\:TpOH8MH, 8 He Y -KB8HT8MK 1 Mbi IlOCTpOHnB pacnpeneneHKe npHBBll9HHbiX 

ua p11c, S co6biTRli no speMeHH nponeTa (pac. 9) c sseAeaaeM KpaTepaes oT6opa (pac,6s), 

nOA8BIIHIDlllHX pePHCTp8UHID aellTpOROB, J1a 9TOPO pucyHK8 BHARO, qTO qucno 38p9P11CTpHpo-

9 



B8HHb!X enyqaeB yy - eosnaAeHHli He npeBb!W89T ypOBHH <jJOH8o 3TO eoOTBeTeTBY9T pe3yru.

T8T8M He38BHeHMb!X H3MepeHHli BKn8A8 OT nepe38p<IAKH H8 neTy H8 HAP9 nRTHH (pRe. 9s}. 

PaenpeaeneHH>I eo6btTHll no speMeHR nponeTa 'laeTHU oT nHTHeaoll MRW9HH ao e'leT'IH

Ka 8, nony'leHHbte npH saeaeHHH pa3nH'IHbiX KPHTepaea OT6opa, noKa3aHbt Ha pae. 10. Ha 

paeyHKe XOpOWO BHA9H 3H8'1HTellhHO npeBb!WSIOWHli ypOB9Hb <jJOH8 nHK 1 eOOTBeTeTay!OWHli 

peaKUHH ( 3) • EenH aaeeTH KpHTepHA OT6opa A
8 

< 70 MM1 TO HSP<IAY e naaeHH9M ypOBH>I <jlo

H8 yMeHbW89TeH H Bb!XOA 'ISeTHU B o6naeTH BpeMeH nponeTa, eooTBeTeTBYIOWHX BbleOK0-

3HeprH'IHb!M ael!TpoHaM. 3To o6'bHeHHeTeH TeM, 'ITO npa aaeaeHHH yKa3aHHoro Bhrwe KPHTe

pHH OT6opa YM9HbW89TeH 3<jl<jleKTHBHOCTb perHeTpaUHH 6bteTPbiX HeliTpOHOB, T8K KSK OT6pa

ebiB810TeH enyqan, Koraa HeliTpOHbt BbtAenHIOT 6onbWYIO 3Hepru!O s e'leT'InKe 8. Bseaeane 

nonpaBKH, Y'IHTbtBa!Oruell yKa3aHHoe yMeHbweHRe 3<jl<jleKTHBHOeTn, aoeeTaHaanHaaeT nepao

HS'Iaru.Hy!O <jlopMy paenpeaeneHnH (pne. 10). 3To erue pa3 y6eJKaaeT a npaanJ!bHOCTH nAeH

TH<jJHK8UHH npoueeea (3) • 

.UononHHTenbHbre AOKa3aTenbeTBa Taro, 'ITO HSMH Ha6nroaa neH npoueee (3), 6hrnu 

nony qeHbl B 3KenepHMeHT8X e yMeHbWeHHOH BABOe 68301! nponeTa 'ISeTHU OT MHWeHH AO 

e'leT'IHKa 8. B 3 TOM eny'lae TSK lKe Ha6nroaane >l nHK, aaanorn'IHbtll npHseueHHOMY Ha pne. 10 

H C>K8TbiH BLJ.BOe TIO OCH Bp9M9HH rrponeTa. 

0THOWeHHe eKOpOeTeH e'leTa yn -eOBU8A9HH H AnH MHWeHel! H3 Li H H Li H8l{Jle HO 

/ 15,3 / 
paBHhiM 2,1 :t. 0,4. HopMHPY" 3TY aenH'IHHY Ha aepoHTHOCTb peaKUHH (2) a LiH 

nonyqaeM, 'ITO BepO>ITHOCTb HCnyeKSHH>I H3 nHTHH H9HTpOH8 nOA yrnaMH OT 180° AO 160° 

-2 
Y -KB8HT8 eOCT8BnHeT ( 1,0 :!:_ 0,3) • 10 • nony'leHHOe 3H8'1eHHe K HanpaaneHHlO BbJneTa 

s 2,5 :!:.. 1,0 pa3a MeHbwe aepoHTHOCTH paanaunoHaoro 38XB8Ta ,- -Me30HOB B Li 
Ill 

OTnHqae ero oT e)lHHHUbi MO>KeT t5hiTb o6bSJCHeHo KBK nornomeHHeM aefiTpoHa ocTaTottHbiM 

HAPOM, TSK H TeM, 'ITO WHpHH8 yrnosoro pacnpeaeneHHH HeiiTpOHOB, B03MO>KH O, 3H8l.J:HTe ltb-

HO npeBhllllBeT yron, OXB8TbiB89Mbiii H811Ie H yCT8HOBKOH . 

XapaKTepH ol! oeo6eHHOCTbiO nony qeHHoro cneKTpa HeliTpOHOB (pac. 10) HBnHeTC>I To, 

'ITO OH HMe eT 3H8 '1HTe nbHyiO WHpHHy. 8 OTnH'IHe OT peaKUHH (2) , rae HCnyeKaiOTCH MOHQ-

3HeprH'IHbl9 Hei'rTpoabt c 3Hepruell 8,8 M3a, np11 paanauaoHHOM 3axaaTe (3) aa6nroaaeTe>l 

BbrneT aeiiTpOHOB c 3HeprHei! annOTb ao 30 M3a • .[lpyroi! oco6eHHOCTbiO cneKTpa HBnHeTC>I 

CMeweHHe ero MSKCHMyMa a o6naeTb Manbrx speMeH nponeTa ( 6onbwHX 3HeprHll) no cpaaHe

HHIO C peaKUReil (2) • noao6Hbie pa3nH'IHH ·a Cn9KTp8X HeliTpOHOB AeliCTBHTenbHO AOnlKHbl 

HM eTb MeCTo, ecnH peaKUHH (2) npoTeKaeT Ha ABHlKYIUHXC>I BHYTPH HApa npoToHax. Hap HAy 

C 3THM UOnlKH8 Ha6niOA8TbC>I KOppenSUlH>I MelKAY 3HeprHHMH HenyCKSeMblX '18CTHU: y -KBSH

Tbl 60nbWeH 3HeprHH AOnlKHbl COnpOBOlKA8Tbe>l 6onee MeAneHHb!MH H9HTpOH8MH, 3Ta KOppenH

UHH Ael!CTBHTenbHO HMeeT MeCTO, K8K BHAHO H3 pHe . 11, rae npoaeneHO Cp8BHeHHe CneKTpOB 

8MUnHTYA HMUyllhCOB OT qepeHKOBeKoro eneKTpOMeTpa An>! ABYX HHTepsanOB 3 HeprHH Hell-
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l 
I 

Tpoaos. Pa3naqae B cpenaax aaepraax ael!Tpoaoa nna 3THX BHTepaanoB cocTaanaeT o~ono 

12 Mas. Ha Ta~yJO >Ke aenaqaay pa3naqaJOTCH a cpenaae aaepraa coaraeTCTBYJOWBX 

cne~TpOB y -~B8HTOB, 

TaKHM o6pa30M, ace xapaKTepabie qepTbi aa6nJOnasmaxcH B aacToamel! pa60Te a B pa

/ 1/ 60Te nponeccoa cornacyJOTCH c npennonoJKeaaeM o TOM, qTo acnycKaaae aa anep 

BbiCOK03Hepra'IHbiX y -KBaHTOB npOHCXOaHT B pe3yn&TaTe 38XBaT8 rr -Me30HOB OTaen&-

HbiMR npOTOHaMH B&yTpH gnpa. 3TO OT~pbiB89T HOBYIO B03MOlKHOCTb H3Y'I9HHH RMDyn&CHOrO 

pacnpeneneaaH npoToaoa a anpax- nyTeM accnenoaaaaa nponecca (3) . 

B 3a~nJOqeaae OOn&3yeMCH cnyqaeM no6naronapaTb A.4>. nyaal!ueaa H B. VI . Pbl~anaaa 
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M'>l cooTaeTCTayeT aae.oeHHIO KpHTepHeB oToopa ana aMnnHTY.llbl A
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: 4 ~ A5 ~ 6 MM. 
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8
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XOB8HH8SI ~SCTb ruCTOrpa MMbl - C06btT HSI, YllOBn9TBOp51.10UlH9 KpHT9p H10 OT60pa 

4SA5 ~ 6 MM, 
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Puc. 7. BpeMeHHbie pacnpeJleneuest ( r-.ut:weHb Li H ) , nonyqenHbie rrpe nocne.ooeaTenbHOM 
BB9Jl9HHH paanu\fH bi X KpUT9pH9B OT60pa: IIYHKTnpH8SI KpHB8SI - E'C9 C06biTHSI1 

cnnowuast Kpueast - c oT6opOM 4 ~ A
5 
~ 6 MM, aawTpuxoeaHHBM 'IBCTb fHCTo

rpaMMbl COOTB9TCTBye T OT6opy C06biTH H C A
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> 15 MM 1 n e p e KpeCTHO 38WT p B.XQ-
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> 15 MM, nepeKpeCTHO aawTpaxo-

aaHHBH 'iaCTb rucTorpaMMLI - A
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< 70 MM . 
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P uc. 10. P acnpe.a,eneRHSI col5biTHA ( P>mweHb Li } no DiJo;~lv•o::n n uvoneTa l:JBCTHa t OT Ma-
weHH JlO C'teT"'HKS 8, nonytteHHbie npu nocne.aoeaTenbHOM eee.a.eHHH paann"'HbiX 
KpHTGpHeB OT6opa: ITYHKTHpHB.R KpHBBSI COOTBGTCTeyeT OT60py A

7 
> 15 MM1 3BWTpB-

XOB8HH8SI 'iSCTb rocTorpa MMbl - A
8 

< 70 MM. CTpenxofi noxaaano, xax H3MeHst-

eTCSI pacnpe.o.enenue npn eeenenue nonpaexH, Y"'HT biBaJOweA yMeHbweaue 34$eKTHB
HOC TH perHCTpBOHH HeATpOHOB npH BB9.QGHHH OT6opa no A

8
• • y • - BKnaa B 

pacrrpeaeneaue OT nepeaapstaxu 11 - - Meaonoe aa neTy Ha stD.pe nuTest, • n " -
pacnpe.aenease anst cnyqasr ucnycxaHHSI ua MHWeHn aeRTponoe c 3HeproeA 8,8 M3e 
(peaxuust (2) ). En - 3HeprHst Hef: Tponoe , coOTeeTCTBYJOW.BSI epeMeHB nponeTa t 
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Puc. 11. AMnnaTy.llHbie cnexTpbi aMny1lbcos OT qepeuxoscxoro cnexTpoMeTpa, nony'IeHHbie 
B OfibiTHX C MHW9Hh10 H3 raapHJlH nHTHB (LiH) H nHTHB (Li) • flyHKTHpHag 
a cnnowuau xpaBbie ua sepxaeM pucyaxe COOTBeTCTBYIOT HHTepsanaM 52< T < 65 MM 
a 65 < T < 85 MM. Er- saepruu y -xsaaTos, cooTseTcTsyiOwast aMnnuTyne 

A7 HMnyni>ca a qepeuxoscxoM cnexTpoMeTpe. 
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