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l13y'leHHe KOHKpeTHbiX peaKUHA npH B38HMOileACTBHH aneMeHTSpHbiX 

'ISCTHU B HSCTOS!IIlee BpeMSI BeCbMa SKTyanhHO. llony'leHHbie B 3THX HCCne-

llOBSHHSIX 3KCUepHMeHTanbHbie llSHHbie BS)I{Hbl llnSI npOBepKH H yTO'IHeHHSI 

MOilenbHbiX npellCTaBneHHA, YCTSHOBneHHSJ MeXSHH3M8 B38HMOileACTBHSJ1 a 

TSK)Ke llnSI npoBelleHHSJ 4Ja30BOrO aHanH38 HyKnOH-HyKnOHHbiX CTOnKHOBeHHAo 

HaMH npoBelleHa pa6oTa no uay'leHHIO npoueccoB o6pa3oBaHHSI rr+

Me30HOB B npoToH-npoTOHHbiX B3aHMOileAcTBHSIX npH <~HeprHH 860 MaB. 11a-

MepeHbi cneKTpbi 11+ -Me30HOB1 o6pa30B8HHblX B peaKUHSIX 

(1) 

p + i> -+ p + n .+ " + (2) 

0 -
JlnSI yrnOB 60

1
76,90,150,136,120,106 B na6opaTOpHOA CHCTeMe KOOpllHHaT. 

/1-5/ 
PeaKUHH (1) - (2) H3y'lanucb paHee B 11pyrux pa6oTax • llpu 

conocTaBneHHH 3THX pa6oT MO*HO OTMeTHTb HeKOTopoe Hecornacue no-
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ny'leHHhiX pesynbTaToB,. C uenbJO 6onee aeTanbHoro HCcneaosaHHSI peaK

uHA (1), (2) H8MH nposeaeH 9KCnepHM8HT M8TOJ:IHKOA, OTnH'IHOA OT npH

/1-5/ 
M8HHOA B pa6oTaX 

llOCT8HOBK8 9KCnepHM8HT8 

3KcnepHM8HT npOBOJ:IHnCSI Ha CHHXpOUHKnOTpOHe 06'h8J:IHH8HHOI'O HH-

CTHTyTa SIJ:l8pHbiX HCCnet:~OBSHHft, CxeMa 9KCnepHM8HT8 UOK838H8 Ha pHc.}, 

Ha nyTH npoTOHHoro ny'IKa c SHeprHeft 660 Mss noMemancH cocya c 

BHyTpeHHHM J:IH8M8Tp0M 12 CM, HanonHeHHblft lKHilKHM BO.QOpOJ:IOM, 06pa3o-

B8HHbl8 BO B38HM01l8ftCTBHSIX "+ -Me30Hbi BhiilenSUIHCb noa onpeaeneHHbiMH 

yrnaMH npH UOMOWH CHCT8Mbl KOnnHMSTOpOB, HM8JOWHX «lJopMy ruenH llnHHOft 

2 
20 CM H C8'18HH8M 1,2 X4 CM • PacCTOSIHH8 OT U8HTp8 MHW8HH llO KonnHMS-

TOpOB COCTaBnSinO 16 CM, B K8'18CTBe ll8TeKTOpOB HCUOnb30BanHCb «lJoTo-

8 
9MynbCHOHHbl8 KSMepbl pa3MepOM 2 x4 X 10 CM , 3KCU03HUHSI npOBOilHnSCb 

0 
s asa npHeMa: OJ:IHH paa anSI yrnos 60, 90, 120, 150 ; sTopoft paa nosopo

; . 0 
TOM perHCTpHpyJOrueft CHCT8Mbl 6binH nony'leHhl yrnhl 76, 106, 136 , .anSI 

onpeaeneHHSI .PoHa nposeaeHw sKcnoaHUHH c cocyaoM 6ea soaopoaa. 

MOHHTOpOM cnylKHna HOHH38UHOHH8SI KSMepa, UOMeWeHHSSI B ny'IK8 nepBH'I

HblX UpOTOHOB nepea MHW8Hb!O, J10HH38UHOHH8SI KSMepa He 6bin8 npoKanH6-

pOB8H8 H U09TOMY a6conJOTHbie H3MepeHHSI HHT8HCHBHOCTH ny'IKS nepBH'IHhiX 

npOTOHOB He npOBOJ:IHnHCb, 

lloa MHKpOCKOUOM 6hin8 npOCMOTpeHa U8HTpanbH8SI 'ISCTb «lJOT09Mynb

CHOHHbiX CnOeB WHpHHOft 2 H TOnWHHOft 0,4 CM, .anSI K8lK}:{OrO yrna 6binO 

4 

_,.: 

PHc.1. CxeMa 9KCnepHM8HTa, 
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Tos •. C uenb~ 6onee aeTanbHoro HccneaosaHHR peaK

rrposeaeH 9KCrrepHMeHT MeTOaHKOA, OTnH~HOA OT rrpH

/1-5/ 

0oCT8HOBK8 9KCITepHMeHT8 

rrposoaHnCH Ha CHHXpOUHKnOTpOHe 06~eaHHeHHOro HH

CxeMa aKcrrepHMeHTa rroKa3aHa Ha pHc.l. 

rry~Ka c aHeprHeA 660 Mas rroMemancH cocya c 

TpOM 12 CM1 HarronHeHHbill: >KHaKHM BO.QOpOaOMo 06pa3o-

1T+ -Me30Hbi BbinenHnHcb non orrpeneneHHbiMH 

CHCTeMbl KOnnHMBTOpOB, HM9~WHX <IJopMy menH nnHHOll: 
2 

CM • PaCCTOHHH9 OT UeHTpa MHlli9HH no KOnnHMa-

B Ka~ecTBe neTeKTopos Hcrronb30sanHCb <PoTo-
8 

pa3MepOM 2 x4 X 10 CM , 3KCIT03HUHR rrposonHnacb 

0 
pa3 nng yrnos 60, 90, 120, 150 ; sTopoA pa3 rroaopo-

. 0 
6bxnH nony~eHbi yrnbi 76, 106, 136 • .nnR 

9KCIT03HUHH c cocynoM 6e3 aonopona. 

HOHH38UHOHH8H K8Mepa, ITOMelll9HH8H B rry~Ke rrepBH~

l10HH38UHOHH8H KaMepa He 6bxna rrpOKanH6-

H3MepeHHH HHTeHCHBHOCTH rry'IK8 rrepBH"ooHblX 

OITOM 6bxna rrpOCMOTpeHa UeHTpanbHBH ~aCTb cPOT09Mynb

HpHHOA 2 H TOnWHHOA 0,4 CM, .nng Ka>Knoro yrna 6binO 

4 

...-; 

PHc,l. CxeMa aKcrrepHMeHTa, 

,, 
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saperncTpHpOB8HO no 7-10 Tb!CSI'I OCTBHOBOK IT+ -Me30HOB no XapaKTepHO-

MY BHJIY IT- p.- e -pacnaJia. npoCMOTp aMynbCHOHHblX cnoeB OT 8KCn03H-
O 

UHH c MHIIJeHb!O 6e3 BOJ10p0Jl8 noKa3an, 'ITO 4JoH HB yrnax 90 fo 150 M9Hb-

O 
me 2%, a JinSi yrnOB 60 H 76 COCTBBnHeT 14 H 8% COOTB9TCTB9HHO, npn o6-

pa60TK9 :3KCnepHM9HT8nbHbiX llBHHb!X HB :3THX yrnax 4JOH Bbl'IHTanCSI, 

TaKHM o6pasoM, B pesynbTaTe npocMoTpa Mbi HMenn cneKTpbr npo6e

ros IT+ -Me30HOB B 4JoT0:3MynbCHH 7 OOp830B8HHblX B BOJlOpOJlHOH MHllleHH IlOil 

pasnH'IHbiMH yrnaMH, 8Heprnn IT+ -Me30HOB orrpeaenHnHCb no rrpo6ery B 4Jo

TOaMynbCHH. nopor· perncTpaunn IT+-Me30HOB 18 Mas ooycnosneH IIOTe

pS!MH aHeprHH B MHllleHH, 

8KcnepnMeHTanbHhie pesynbTaThi 

llnH nony'leHHH :3HepreTH'IeCKHX CIIeKTpOB IT+-Me30HOB B SKCIIepnMeH-

TanbHO nony'leHHhie pacrrpeaeneHHH sseaeHhi cneayJOIUHe rrorrpaBKH, y'IHTbi

BSIOIUHe: a4J4JeKTHBHOCTb npOCMOTpa, TeneCHb!H yron, a<iJ<iJeKTHBHb!H OO'beM 

MHllleHn, pacnaa IT -Me30HOB HaneTy, HJlepHoe B3aHMO)leHCTBHe, paCCeH-

HHe IT -Me30HOB B JleTeKTOpe, 

EonblllHHCTBo 4JoToaMynbCHOHHbiX cnoeB rrpocMoTpeHo llBBJKilbi c a<iJ<iJeK

THBHOC'J'bJO ~ 100%, 84J4JeKTHBHOCTb OllHOKpaTHOf'O IIpOCMOTpa p83Hb!X IIpOC-

MOTpiUHU H3MepHn8Cb H nepHOilH'IeCKH KOHTpOnHpOBanaCb, 

8~eKTHBHbiH OO'beM MHllleHH V , o6pa30BaHH.Ie BHe KOTOpOT'O IT+ 

Me30Hbl He MOf'yT IIOnBCTb B llBHHOe. MeCTO )leTeKTOpa, 38BHCHT OT f'eOMeT-

pHH 8KCIIepHMeHT8nbHOH YCTBHOBKH, npooera H yrna BbrneTa IT -Me30Ha, 

norrpaBKa Ha a4J4JeKTHBHbiH OO'beM MHllleHH k ~ _t __ CyiUeCTBeHHO 3aBHCHT 
v 

o'J' yrna BhrneTa n cna6o H3MeHHeTCH c H3MeHeHHeM rrpooera IT -Me30HOB, 

npn Bbl'IHCneHHH rrorrpaBKH Ha pacrraa HaneTy Y'IHTbiBanocb BpeMSI 

nponeTa IT -Me30HOB OT MHllleHH llO JleTeKTOpa H BpeMSI TOpMOJKeHHSI B 4Jo-

TOSMynbCHH, 8Ta I10Ilp8BK8 cnaoo 3aBHCHT OT SHepi'HH IT -Me30HOB, 

6 

...-

/6,7 8/ 
Vlcrronb3YH aKcnepnMeHTanbHhie aaHHhre ' o ce'leHHHX s 

Jl9HCTBHSI IT -M930HOB IIpH pa3HbiX SHepi'HSIX C SIJIPBMH 4JoTOaMy. 

Mbl Bbl'IHCnHnH IIOIIpaBKY Ha HJlepHOe B3aHMOil9HCTBH9, 

llnH orrpeaeneHHH rrorrpaBKH Ha BbiObiBaHne IT -Me30HOB H3 

cnoHHbiX KaMep scneacTBHe pacceHHHH Ohrna rrposeaeHa cneunanbH~ 
/9/ 

cnepHM9HT8nbHaSI paOOTa , C IIOMOIUb!O )laHHbiX, nony'leHHbiX B 

ooTe, orrpeaeneHa rrorrpaBKa Ha pacceHHne rrpnMeHHTenbHO K HameM 

crr~pnMeHTy oea KaKnx-nnoo rrpearronoJKeHHH, 

C uenb!O rrposepxn a4J4JeKTa pacceHHHH IT -Me30HOB Ha CT91 

nuMaTOpOB H3MepeHbl yrnOBb!e pacnpeaeneHHSI 'laCTHU, BXOJlSIIUHX B 

aMynbCHOHHbi9 KaMepb!, 0Ka3anOCb, 'ITO ytnbl BXOJla He IIpeBbilllaiO 

'IHH, paspellleHHbiX reoMeTpHeH 8KCIIepHM9HTanbHOft ycTaHOBKH, 

8HepreTH'I9CKH9 CII9KTpbi IT+ -Me30HOB anSI yrnOB 150, 136, 
0 . 

106. B naoopaTOpHOH CHCTeMe KOOpllHHBT npellCTaBneHbi Ha pHC, 2 

KH BKn!O'IaJOT CTaTHCTH'IeCKHe H CHCTeMaTH'IeCKHe IlOI'p9lllHOCTH 0 CI 

Hb19 C H9TO'IHOCTb!O onpeaeneHHSI IIOIIpaBOK, 

nuKH B KOHUe CIIeKTpOB ooycnosneHbl IT+ -Me30HaMH, 00p83< 

MH B peaKUHH ( 1), 0HH. XOpOlllO OIIHCbiBBIOTCSI pacnpeaeneHHeM fay 

3Ha'leHHSI napaMeTpOB pacnpeaeneHHSI, nony'leHHhl9 M9TOilOM HaHM€ 

KBaJlpaTOB, npHB9Jl9Hbl B Taonnue 1, (} L - yron BbmeTa IT+ -

B na6opaTOpHOH CHCTeMe KOOpllHH8T, (}"-yron B CHCTeMe U9HTpa 

cTanKnBaJOIUHXCH HyKnoHOB, E 0 - aHeprHH B na6opaTopHOH cncTeM< 

seTCTBy!OIUaH rronoJKeHHJO MaKCHMyMa, H - BbiCoTa nnKa, ~ E- C'I 

Hoe OTKnOHeHne, a -~~~ -an4J4JepeHunanbHhre ce'leHHH peaKUHH ( 1 
dO" 

TeMe ueHTpa Mace), 3Ha'leHHH ~ E noKa3biBBIOT senn'IHHY aHepre· 

ro paapemeHHH B aKcnepnMeHTe'. Ha puc. 3 npRBeaeHhi yrnosbre p< 

neHHSI IT+ -Me30HOB )lnf! peaKUHR p p -> d IT+ 

/1 3 4 5/ 
Tax ' ' ' • BnaHo, q To anH Manhrx sHa'leHRH 

( 1), nony'leHHhie 

Cos 2 (} " oHR cc 

a anH cos 20 "::(),5 Ha6nJOaaeTCH pacxoJKaeHne. nony'leHHaH B Harne if 
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7-10 TbiCSl'I OCT8HOBOK 17+ -Me30HOB no xapaKTepHo-

aaa. DpocMoTp aMynhCHOHHhiX cnoeB oT 8Kcno3H

o 
Boaopoaa noKaaan, 'ITO cpoH Ha yrnax 90 +- 150 MSHb-

H 76° COCT8BITS19T 14 H 8% COOTB9TCTB9HHO. DpH o6-

m-anbHbiX t:taHHbiX Ha 8THX yrnax cpOH Bbl'IHT8ITCS1. 

peaynhTaTe npOCMOTpa Mbl HM9ITH cneKTpb! rrpo6e-

8MyiTbCHH, o6pa30BaHHbiX B BOt:!OpOt:tHOH MHU!9HH not:t 

-Me30HOB onpeaenSliTHCb no npo6ery B cjlo-

17+ -Me30HOB 18 MaB o5ycnoBneH noTe-

3KcnepHM9HTanhHhre peaynbTaTbi 

8HepreTH'I9CKHX cneKTpOB 17+-Me30HOB B 8KCnepHM9H-

acnpeaeneHHSl BBet:teHhi cneayJOUIHe nonpaBKH, Y'IHTbr

npocMoTpa, TenecHbiH yron, a<jJ<jleKTHBHbiH o6'beM 

HaneTy, Slt:l9pH09 B3aHMOt:l9HCTBHe1 pacceg-

MYITbCHOHHb!X CIT09B npOCMOTpeHO .ctBa>K.ctbl C a<jJ<jJeK-

THBHOCTb Ot:{HOKpa THOrO npOCMOTpa pa3Hb!X npoc-

KOHTpOnHpOBanaCb. 

MHU!9HH V , o6pa30BaHHbl9 BHe KOTOpOrO 17 + 

B .ctaHHOe M9CTO ll9T9KTOpa, 3aBHCHT OT reoMeT-

YCTaHOBKH, npo6era H yrna BbineTa 17 -M930Ha. 

hrii: o6'beM MHUieHH k "' j __ cywecTBSHHO aaBHCHT 
v 

00 H3M9HS19TCS1 C H3M9H9HH9M npo6era 17 -M930H0Bo 

nonpaBKH Ha pacna.ct HaneTy Y'IHTbiBaiTOCb Bp9MS1 

OT MHU!9HH t:{O ll9T9KTOpa H Bp9MS1 TOpMO>K9HHS1 B <jlo-

Ka Cna6o 3aBHCHT OT 8HeprHH 17 -M930HOB. 

6 

~-

/6 7 8/ 
J1cnOITb3YS1 8KCnepHM9HTaiTbHbl9 t:taHHbl9 ' ' 0 C9'I9HHS1X B3aHMO-

t:te:llc TBH S1 
17 -M930HOB npH pa3Hb!X 8HeprHS1X C Slt:lpaMH <jJOT08MYITbCHH, 

Mbl Bbi'IHCnHnH nonpaBKY Ha smepHoe B3aHM0.09HCTBHe. 

.Qng onpeaeneHHSl nonpaBKH Ha BhiObiBaHHe 
17 -M930HOB H3 8Mynb-

CHOHHbiX KaMep BCne.ctCTBHe pacCeSlHHSl Obina npoBe.cteHa cneUHanbHaSl 8K-

6 /9/ c " 
cnepHM9HTanbHaS1 pa OTa • nOMOU!b!O .ctaHHbiX, nony'ISHHb!X B 8TOH pa-

OOTe, onpe.cteneHa nonpaBKa Ha pacceSlHHe npHMeHHTenbHO K HaUieMy 8K

cn~pHMeHTy 6ea KaKHX-nH6o npe.ctnono>KeHHii:. 

C uenbJO npoaepKH a<jJ<jleKTa pacceSlHHSl 
17 -Me30HOB Ha CT9HKaX Kon-

nHMaTOpOB H3MepeHbl yrnOBbl9 pacnpe.oeneHHSl 'IaCTHU, BXO.llSl!UHX B <jJOT0-

8MYITbCHOHHbl9 KaMepbi. 0Ka3anOCb, 'ITO yr'nbi BXO.cta He npeBbiUia!OT BenH

'IHH1 pa3p9UI9HHbiX reoMeTpHeii: 8KCnepHM9HTanbHO:l!: YCT8HOBKH. 

3HepreTH'I9CKH9 cneKTpbl 17 + -M930HOB .ctng yrnoB 150, 136, 120, 
0 . 

106. B naoopaTOpHO:l!: CHCTeMe KOOp.ctHHaT npe.ctCTaBneHbl Ha pH c. 2 • 0UIHo-

KH BKnJO'IaJOT CT8THCTH'I9CKH9 H CHCTeMaTH'I9CKHe norpeUIHOCTH, CBS13aH-

Hbi9 C H9TO'IHOCTb!O onpe.cteneHHSl nonpaBOK. 

DHKH B KOHUe cneKTpOB o6ycnoBn9Hbl 17 + -M930HaMH, o5pa30BaHHbl

MH B peaKUHH ( 1). 0HH. XOpOUIO OnHCbiBaiOTCSl pacnpe.cteneHH9M faycca. 

3Ha'I9HHS1 napaMeTpOB pacnpe.cteneHHSl, nony'ieHHbl9 M9TO.llOM HaHM9HbU!HX 

KBa.ctpaTOB, npHB9.1l9Hbl B TaonHue 1. 8 L - yron BhrneTa 17+ -Me30Ha 

B na6opaTOpHOH CHCTeMe KOOp.ctHHaT, () c- yron B CHCT9M9 U9HTpa Mace 

CTanKHBaJOIUHXCSl HyKnoHoB, E 0 - 8HeprHS1 B na6opaTopHol!: CHCTeMe, cooT

BeTCTByJOruag nono>KeHHJO MaKCHMyMa, H - BbiCOTa nHKa, ~ E- CTaHaapT

Hoe OTKnOH9HHe, a -~~~ - t:lH<jJ<jlepeHUHanbHbl9 C9'I9HHS1 peaKUHH ( 1) B CHC-
dilc 

TeMe ueHTpa Mace). 3Ha'IeHHS1 ~ E noKa3biBaiOT aenH'iHHY 8HepreTH'IecKo-

ro paapeweHHSl B 8KcnepHMeHTe'. Ha pHc. 3 npHBe.cteHbi yrnoahre pacnpeae-

neHHSl 17 + -M930HOB .ctng peaKUHH p p -> d 17 + 

/1,3,4,5/ B " 
TaX • Ht:{HO, 'I TO .ctnSl ManbiX 3H8'I9HHH 

( 1 ) , rrony'IeHHhie B pa6o-

Cos 2 () c OHH COBnat:taJOT, 

a ang cos
2
8c::0,5 HaonJO.ctaeTcSl pacxo>Kt:teHHe. nony'IeHHaSl B HaUieii: pa6oTe 

~ 
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uMOCTb Ali~~epeHUHanbHOrO Ce~eHHH peaKUHH (1) 
38BiiCn 

B cucTeMe ueaTpa Mace cTanKHBaJOlllHXCH rrpoTOHOB AnH HHTepaana Co 
Ha 15; 
paBHOrO 0,55 t-0,95, COrnacyeTCH C peaynhTaTaMH pa60Tbl , 

DepeBet:IH IIpOH3BOnbHhl9 9t:IHHHUbl 1 HCIIOnb30BaHHbl9 B Hameii pa60T9 1 

B a6cOn!OTHbl9 Ce~9HHH H8 OCHOB8HHH peaKUHH (1) H B COOTB9TCTBHH C pa-

/5/ 
6oToii (eM, pHC, 3) rrony~aeM t:~nH rronaoro ce~eHHH peaKUHH pp ... pn 77+ 

( ) 13 
/1,2;3/ 

2 BenH~HHY """ M6, ~TO cornacyeTCH C pe3ynbT8TaMH pa60T • 

CrreKTpbi 77 + -Meaoaoa, o6paaoBaHHhiX B Tpex~aCTH~Hoii peaKUHH 

p p -t p 0 77 + (2), rrony~eHbl IIyTeM Bbi~HTaHHH H3 9KCIIepHM9HTanbHO 

H3MepeHHhiX pacrrpet:~eneHHii IIHKOB, o6ycnoaneHHbiX Jl.BYX~aCTH~HOii peaKUHeii 

(1) C rrapaMeTp8MH 1 . IIpHB9}:19HHbiMH B Ta6nHU9 1, 0HH IIp9t:ICTaBneHbl Ha 

pHC, 4, 
0 

Ha aToM >Ke pHCYHKe t:~aHhi crreKTpbi t:~nH yrnoa 60, 76, 90 , H3Me-

peHHhie t:IO aaeprHH 100 Maa, CrrnomHhie KpHBhie rrpet:~cTaBnHJOT ~a30Bbiii 

06'beM }:lnH peaKUHH (2) 1 a IIyHKTHpHbi9 KpHBbi9 - peaynbTaThl pac~eTa, 
/13/ 

rrpoBet:leHHoro B.H, Ko~HHhlM H B.K. CycneHKO IIO MOA9nH 0}:1HOM930H-

/10/ 
aoro o6MeHa clleppapH H CennepH c tiJopMtiJaKTopoM 

Tatf.nuqa I 

e'- Cose' Eo tJE cJdC 
[1136] H (1'136) dQcfnpot./38. ed] 

150. 0,971,. 50.5 1,..7 2.5 ' 108:t9 
136. q931,. 51.0 1,..8 3.0 115:t11 
120. 0,81,.2 69.0 6.2 3.0 11l,.:t14 
106" 0,749 83.0 6.6 3.7 12()-t.19 

8 
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oro ce'leHHH peaKUHH ( 1) OT yrna rr+ -Meao

TanKHBaJOmHXCH rrpoToHoB .r:tnH HHTepsana Cos2oc 
/5/ 

H C peaynbT8T8MH pa60Tbl , 

e.r:tHHHllbi, HCIIOnb30B8HHhie B Hamei!: pa6o're, 

HOB8HHH peaKUHH (1) H B COOTBeTCTBHH Cpa

eM .r:tnH rronHoro ce'leHRH peaKURR pp ... p n rr+ 

/1 2 3/ 
cornacyeTcH c pe3ynhTaTaMH pa6oT ' ' • 

, o6paaoB8HHbiX B TpeX'I8CTH'IHOi!: peaKUHH 

Hbl IIyTeM Bbi'IHT8HHH H3 9KC!IepHMeHT8nbHO 

KOB, o6ycnosneHHbiX Ll·BYX'IaCTR'IHOi!: peaKUHei!: 

HHhiMH s Ta6nHue 1. 0HR rrpencTasneHbi aa 

0 
e .r:taHhi cneKTpbi .r:tnH yrnos 60, 76, 90 , H3Me-

CrrnomHhie KPRBhie rrpe.r:tcTaBnHJOT !jlaaosbJi!: 

HKTHpHbJe KpHBbJe - peaynbT8Tb! paC'IeTa, 
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CycneHKO rro MO.r:tenR O.r:tHOMeaoa-

/10/ 
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0,72 
G ( t 

2
) -------------------

_ _!~_i_~: __ 1 + 
4,73 IL 2 

l13 pHC, 4 BHAHO, 'ITO SHepreTH'IeCKHe CIIeKTpbl 

IDTCH MOAenbiD OJlHOMe30HHOrO o6MeHa. 

+ 0,28 . 

77+ -Me30HOB He OIIHCbiBa-

l1crronh3YH sHepreTH'IeCKHe crreKTpbi 77+-Me30HOB S n,C, AnH peaK-

UHH (2) 
1 

Mbi rrony'IHnH yrnoBhie pacrrpeAeneHHR 77 + -MeaouoB orrpeAeneH

HbiX sHeprHil: B c.u.M. (B HHTepBane '55-135 Mas). 0HH rrpeACTaBneHbi Ha 

PHC. 5. 

Hei!:HOil: 

KaK BHAH0
1 

SKCIIepHMeHTanbHble AaHHble XOpOlliO OIIHCbJSaiDTCH nH-

3aBHCHMOCTbiD IIO Cos 
28 ' • noACTaBnHH AH4>4>epeHUHanbHOe ceqe-

d 2 ' ____ .? ___ = A ( E ' ) + B ( E ' ) 
HHe B BHAe 

dE'di1' A H B rrpH paanH'IHbiX 3'Hept:'HHX 'leHHH 

Cos 2 (} ' 1 MO)KHO rrony'IHTb aHa-

77+-MeaoHos (eM. pHc. 6). Hea-

HaHHe crreKTpOB 11 + -Me30HOB s n.c. AO aHeprHil: 20 Mas He rroaBonHno 

rrony'IHTb yrnoBbie pacrrpeAeneHHH 77 + S C,U,Mo IIpH SHeprHHX1 MeHblliHX 

60 MsB. 

flonyqeHHbie HaMH AaHHble IIO yrnOSOMY pacrrpeAeneHHID 77 -Me30HOB 

B c.u.M. B HHTepBane SHeprHl!: 55-135 Mas rrpHBeAeHbi Ha pHc. 7. CpeAHee 

3Ha'leHHe KOScPcPHUHeHTa aHH30TpOIIHH B IIpeACTaBneHHH yrnosoro pacrrpeAe

neHHH B. BHAe £(8'),1/3 +bCos 28l:taHo B Ta6nHue II . TaM )Ke rrpHBeAeHbi 

/1 2 3/ 
peaynbTaTbi ApyrHx pa6oT 

1 1 
• 

3HepreTH'IeCKHil: CIIeKTp 77 + -Me30HOB B Q.,U,Mo AnH peaKUHH pp->p077 + 

rrpeAcTaBneH Ha pHc. 8. TaM )Ke rrpHBOAHTCH KpHBaH .paaoBoro o6'beMa H 

/12/ 
peaynbTaTbl paC'IeTa IIO H3068pHOil: MOJlenH , BHAH01 'ITO H306apHaH 

MOAenb He OIIHCbiBaeT SHepreTH'IeCKOrO CIIeKTpa 77+ -Me30HOS, 

3aKniD'IeHHe 

PeaynbTaTbi HaCTOHllleil: pa6oTbi KpaTKO MO)KHO c.popMynHpOBaTb cne

AYIDlliHM o6paaoM: 

12 

..,. 
• 

Tao.11uqa II 
)He/22UR !12.noooe pacnpede.neHue 
nep~U'IH. 1ft ~Y~eJOHO!J fJ peaKl.fUU 

CCb/J npomoHo!J pp --Jf.+ np rnaGJ 

660 ~+ (0.51±0, 12 J cos2 e' [1} 

660 1/J+ (0.03 ±O,OBJ cos 2 e' (2/ 
650 1!J+(0,25 ±0.07J cos28' [3) 

. 660 1!3+(0.38 :t0.03J cos28' tlaHn 
pa64 

1. l1aMepeHJ.I aHepreTH'IeCKHe crreKTpbi 11 + -Me30HOB 1 o6pa30J 

rrpH B3aHMOAeiicTBHH rrpoToHOB c rrpoToHaMH rrpH sHeprHH 660 MaB, 

MH yrnos B na6opaTOpHOil: CHCTeMe, 

2. nony'leHHble SKCIIepHMeHTanbHble peaynbT8Tbl 0 peaKUHH PP 
/5/ 

CornacyiDTCH C AaHHbiMH pa60Tbl H 1 IIO-BHAHMOMy, yKa3biBaiDT ~ 

Ha aaMeTHbiil: BKnaA F -sonHoBoro B3aHMOAeiicTBHH rrpoTOHOB B Ha' 

COCTOHHHH, 

3. YrnOBbJe pacrrpeAeneHHH 11 + -Me30HOB cPHKCHpoBaHHbiX SHe I 

C,U,Mo CTanKHBaiDlliHXCH HyKnOHOB AnH peaKUHH p p -> p 0 77 + B I 

SKCIIepHMeHTanbHOil: TO'IHOCTH OIIHCbJBaiDTCH nHH9HHOi!: 3aBHCHMOCTb!O 

Cos 
2 

(} ' s HHTepBane aHeprHil: 55-135 Mas. 

4, flony'leHa 3aBHCHMOCTb H30TpOIIHOil: H aHH30TpOIIHOH 'laCTeH 

peHUHanbHOrO Ce'leHHH peaKUHH (2) OT SHeprHH 77 + -M930HOB B C. 

HHTepBane 55-135 Mas, C pOCTOM SHeprHH He Ha6niDAaeTCH ysenH'I' 

8HH30TpOIIHH B yrnOBOM paCIIpeAeneHHH 77 + -Me30HOS 1 'ITO He COr. 

13 



0,72 
G ( t 

2 
) 

_!_2_i_f:_: __ 1 + 
4,73 f-L 2 

TO aHepreTH'IeCKHe crreKTpbl 

Me30HHOI'O 06MeHa, 

+ 0,28 . 

IT+ -Me30HOS He OriHCbiSa-

preTH'IeCKHe crreKTphl IT+ -Me30HOS S n,C, t:lnSI peaK-

nH yrnos~>Ie pacrrpeJleneHHSI IT+ -Me3onos orrpe)leneH

M. ( s HHTepsane "55-135 Mas), 0HH rrpea.cTasneHbi Ha 

aKCrrepHMeHTanbHbie AaHHhie XOpOIIIO OriHCbiSaiOTCSI nH-

10 rro Cos 20 ' • noa.cTasnSISI JlH~~epeHUHanbHOe Ce'le

(_7_~- = A ( E ') + B ( E ' ) Cos 2 0 ', MO:>KHO rrony'IHTb 3Ha-

dO' · 
pa3nH'IHhiX a·Hept'HSIX IT+ -Me30HOS (eM, pH c. 6), H e3-

-Me30HOS s n,c. a.o aHeprHil: 20 Mas He rro3somwo 

acrrpea.eneHHSI IT+ S C,U,M, rrpH aHeprHSIX, MeHbiiiHX 

MH AaHHhie ITO yrnOSOMy pacrrpeJleneHHIO IT -Me30HOS 

e aHeprHil: 55-135 Mas rrpHseJleHbi Ha pHc. 7. CpeJlHee 

HTa aHH30TporrHH s rrpea.cTasneHHH yrnosoro pacrrpeJle-

1 /3 + b Cos 20 haHo s Ta6nHue II , TaM :>Ke rrpHseJleHhi 

'6 /1,2,3/ 
pa OT , 

IT+ -Me3onos s c,u,M, JlnSI peaKUHH PP->PD17 + 

6. TaM :>Ke rrpHSOJlHTCSI KpHsaSI ~a3osoro o6'beMa H 

/12/ 
rro H3o6apnoil: MOJlenH , BHJlHO, 'ITO H3o6apHaSI 

T aHepreTH'IeCKOI'O CrieKTpa IT+ -Me30HOS, 

3 a K n 10 'I e H H e 

CTOSIIIIeiJ: pa60Tbi KpaTKO MO:>KHO C~OpMynHpOS8Tb cne-

12 

,.. 

TaO.nllqa II 
3He/2ZUR Y2.noooe pacnpeoe.neHue 
nep"6uttH. J[f Me30HO!J !J peGKlfUU 

CebJ.nKa npomoHo!J pp -Jl+ np [11367 

11+ (0.51:t:O, 12 J cos 2 8' 
I 

660 [1} 
660 1/J+ ro.03±0,0BJ cos 2 e' [2/ 
650 1!J+(0.25 :t:0.07J cos28' [3) 

. 660 1/3+(0.38 ±0.03J cos2e' OQHHQR 
pa6oma 

1, J13MepeHJ.I aHepreTH'IeCKHe CrieKTpbl IT+ -Me30HOS
0 

o6pa30SaHHbiX 

rrpH s3aHMOJleil:cTSHH rrpoToHos c rrpoToHaMH rrpH aHeprHH 660 Mas, JlnSI ce

MH yrnos s na6opaTopHoil: CHCTeMe, 

2. nony'leHHhie aKcrrepHMeHTanbHhie pe3ynbTaTbl 0 peaKUHH PP ..... d IT+ 

/5/ 
cornacyiOTCSI C JlaHHhiMH pa60Tbl H, riO-SHJlHMOMy, yKa3hiSaiOT TaK:>Ke 

Ha 3aMeTHhiil: sKnaJl F -sonHosoro s3aHMOJlefiCTSHSI rrpoToHos s Ha'lanbHOM 

COCTOSIHHH, 

3. Yrnosbie pacrrpeJleneHHSI IT+ -Me30HOS ~HKCHposaHHhiX aHeprHil: s 

C,U,M, CTanKHSaiOIIIHXCSI HyKnOHOS JlnSI peaKUHH p p -> p 0 IT + s rrpeJlenax 

aKcrrepHMeHTanbHOfi TO'IHOCTH OriHCbiSaiOTCSI nHHeiJ:Hofi 3aSHCHMOCTbiO no 

Cos 
2 

0 ' s HHTepsane aHeprHil: 55-135 Mas, 

4, nony'leHa 3aSHCHMOCTb H30TpOITHOfi H aHH30TpOriHOil: 'laCTeil: JlH~~e-

peHUHanbHOI'O Ce'leHHSI peaKUHH (2) OT aHepi'HH IT+ -M930HOS S C,U,M, S 

HHTepsane 55-135 Mas. C poCTOM aHeprHH He Ha6niOJlaeTCSI ysenH'IeHHSI 

aHH30Tp0riHH S yrnOSOM pacrrpe)leneHHH IT+ -Me30HOS 1 'ITO HE:! COI'nacyeTCSI 

.. 
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/11/ 
c npe.ucKaaaHHSIMH Mo.uenH Maa.uenbWTaMa 6ea y'leTa HHTep«<Jepea-

UHOHHbiX scWJeKTOB. 

5. CpaaaeHHe nony'leHHhiX SKcnepHMeHTanbHhiX peaynbTaTOB c paanH'I-
/10 11 12/ 

HbiMH TeopeTH'I9CKHMH MO.UenSIMH 1 1 llOK83biBaeT, 'ITO npOU9CC Me-

30H006pa30BSHHSI B pp -aaaHMo.ueiicTBHH npH saeprHH · 660 Msa He MmKeT 

6biTb Y.UOBneTBOpHTenbHO OllHCSH paCCMOTp9HHbiMH MO.U9nSIMHo 

ABTOpbi 6naro.uapHbl c.A. ByHSITOBy, B.r. BOB'I9HKO, M.H. no.uropeu

KOMy, H.H. PoiiHHWBHnH, B.M. CH.uopoay aa noneaHbie o6cy*.ueHHSI H 

K.O. Oraaecsray aa noMomb a npoae.ueHHH sKcnepHM9HTa. 
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