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AKTYBJlbHOCTb npo6Jiew. 3KcnepHMeRT8Jll,Hhle HCCJle,ltOBamm c ~eJlbD 
H3f'leHHSI CilHH-H30CIIHHOBlil ( O * f) B036~eHidl MepHol UBTepim C 
nepe,1ta'lel B Hee sHeprim oKoJio 300 M8B, xapaKTepHol ,IVlJI npeapa~eHHB 
HYKJIOHB B A-H3o6apy, 8KTf8Jll,Hl,I KaK ,IVlJI @{3HKH BYCOKHX 3Heprldl, TBK H 
,IVlJI Tp8.ztmn{OHHOI MepHol @{3HKH. HHTepec K 3TOMY KJiaccy pea~ 
BY3BBH, npe~e acero, B03MOJIHl,IM c~eCTBOBBHHeM KOJlJleKTHBHhlX COCTOSiHldl 
MepHoro Be~eCTBB, CBSl38HHl,IX C B036~eHHeM BHJ>TYBJlbHOro nHOHHoro IlOJIJI 
B MepHOI qpe.zte. Bonpoc O CBOICTBBX A-H3o6apu B MepHOM ae~eCTBe H 
poJIH IlHOHB B CnHH-H30CnHHOBOI ~~ OTKJIHKB .RJUIB AO CHX nop OCTaeTCH 
OTKpYTYM. C f'leTOM nHOHHYX CTeneRel CB060,!ll,I CBH3YB8DTCH, HanpHMep, B 
MepHoa @l3HKe npoMeJEYTO'IHhlX aHeprldl Ha.zte~ Ha pemeHHe npo6Jiew 
yTe'IKH CHJIUrSMOB-T8JlJI8POBCKOro pe30H8HC8, 8 B @{3HKe BYCOKHX 8Heprm 
no.zto6RYe H,lteH npeAJiaraDTCS! ,IVlJI 06'bHCHeHHH El4C -npeaweHHH B o6JiaCTH 
X < 0,3. CHrnaJIU O KOJ1Jl8KTHBHYX A-H3o6apHhlX B036~emmx MOryT 
npOHBHTbCH B OTJIH'IHH xapaKT8pHCTHK A-H3o6apHhlX B036~eHidl Mep OT 
OJm.ztaeM!il corJiaCHO npHBY'IHOI KapTHHe KBa3HCBo60,ltHOro po~emm H3o68p!,I 
HS AB~8MCH HYKJIOHe .RJU>a. 06HapyzeHHe TaKHX CHrHaJIOB 6oJiee aepoHTHO 
a· 3KcnepHMeHTaJlbHhlX YCJIOBHHX, cnoco6cTBYIIJIW{ B3aHMo.ztelcTBHD 

B03HHKJDea B .RJUl8 A~H3o6apu C OCTaBIIIHMHCH HYKJIOHaMH .RJU>a, T.e. KOr.zta 
nepe,1taHHYA ea HMilYJlbC M8Jl H cpaBHHM C fl,epMHeBCKHII. 

IlOCTBHOBKa o6c~aewx OIWTOB - pemcTpa~ TpHTOHOB C(11e,t) 
nepe3apMKH no.it MBJIUMH yrJiaMH ( 0 < 0.4°) npH 8HeprHHX CHapMS OT 7 
,ltO II r8B o6ecne'IHBaJla 6JiaronpHHTHhle ycJIOBHH ,IVlJI B3aHMO.zteACTBHH 

B03HHKmea B .RJU>e A-Hao6ap1,1 C OCTaBIIIHMHCH HYKJIOHaMH .RJU>a, IlOCKOJlbKY B 
TaKoA KHHeUBTHKe nepe.ztaHHYM 8HeprHHM Q =¾-Et"" 300 MaB <11>, Et -
3Reprim Mep nyqKa H TpHTOHOB COOTBeTCTBeHHo) OTBe'laDT MaJIUe 
nepe.ztaHHYe HMilfJlhCY ~ 300-400 M8B/c. 

QeJib pa6om - 3KCnepHMeHTaJlbRYe HCCJ18,ltOBaHHH pea~ C nepe.ztaqeA 
cmma H H30cmma npH BYCOKHX 3HeprHHX B036~eHHH .RJU>a H npoTOHa H 
COBUeCTHLIA 8RaJIH3 3THX pea~. HanpaBJieHHYI HS noHCK CHrH8JlOB 0 
KOJlJleKTHBRlil A-B036~emmx MepHOI MaTepim (.T.e. o6yCJIOBJleHHlil He 
KBa3HCBo60.ztHYM uexaHH3UOU, CBONDJIIIMCH K yqeTy 8~KTOB fl,epMH-,ltBDemm 
H 8Heprim CBH3H BHYTpHM8pHhlX HYKJlOHOB ). 

HoBH3RS pa6om. Bnepaue HauepeRY ,ltHiNlepe~SJlbHhle ceqemm 
pea~ nepeaapMKH Mep reJIHH-3 a· TpHTOHhl Ha .RJU>SX yrJiepo.zta H 
npoTOHaX c perHCTpa~ea TpHTOHOB no.it HYJ18BYU yrJIOU ( ~ 0,4°) H 
nepe.zt~qel 8Reprim .R.ZU>f-llHllleHH AO 700, 1175 H 1785 M8B npH HMnfJlbCax 
Ilf'IKS 4,40; 6,8! H I0,79 raB/c COOTBeTCTBeHHO. 

Onpe,1teJ1eHhl fl,eHOUeHOJlOrH'l8CKHe xapaKTepHCTHKH pea~ C(11e,t) 
nepeaapMKH C B036~eHHeU A-H3o6ap B · .RJU>SX yr~epo.zta H CBo60AH!il 
np0TOR8X. 

06bE.1,.1, E1-'!ib!c1- MHCn1TYT r 
P..O.EP~ bl\ 1-1ccnE.'.lOBAtn1n f 

5v16f!Vi0TFI< !}, , 



IlpoBeAeHlll,le HCCReAOBaHHH ll03BOJIKml BnepB1,1e o6Hapym!TL, qTo npH 
yRaaaHHl>IX aHepnmx B ceqeHHHX C(3ire,t) nepeaap~ AOMmmJ)YJlT 
npoueccH c BJ,ICORIDm <~ 300 MaB) SHeprmnm B036yx,iteHHH ~a-MH!lleHH. 
AH8RR3 OCo6eHHOCTea ~(WJepeHQRaJILHHX ceqe~ pearunm nepeaap~ HS 
~ax yrnepOA8 yR83HB8eT Ha CYJlleCTBOBSHHe a(WJeRTOB ROMeRTRBHOa 
IIpRpO,ltH npH TSRRX B036yx,iteHRHX MepHoro Be~eCTB8, 

IlpoBeAeH pacqeT, ll03BORRBDJRa OQeHHTL Be~ H xapaRTepHCTRRR 
3TRX a(WJeRTOB, 

H8Y11:H8H yeHHOCTL paOom aaRJillqaeTCH B cne.ztY1111eM. 
MauepeHH ~iw,epeHQRaJILHHe ceqeHRH peaKQl!ll C(3ire,t) nepe3ap~ c 

CHCTeMamqecRoa norpelDHOCTbD OKORO IO% H CTamcmqecRoa·TOWOCTLD ~ 5% 
Ha ~ax yrnepoAa H IIpOTOH8X npH Tpex 3HaqeHHHX SHeprHH nyqRa H B 
o~aROBHX YCROBHHX, qTo noaBORRRO: 
I) HcnoJIL30BaTb AaHlll,le no p(3ire,t) nepeaapHARe 
CYJlleCTBYDJlHX TeopeTHqecRRX MOAenea aAPOH-MepHoro 

AM npoBepRR 
B38HYOAeacTBHH H 

OAHOMe30HHOro oOueHa, 
2) npoBecm coBMecTHHa aHanRa ABHHl>IX no nepe3apHARe Ha ~ax yrnepoAa 
H CBo60AHHX IIpOTOHaX; nonyqHTb YR83aHHe HS CYJlleCTBOBaHHe 
ROMeRTRBHoa npRpO,ltH B peaRQWIX C A-B036yx,iteHHeM B ~ax H 
xapaRTepHCTRRR A-MepHHX B030yx,ite~. CBo60AHHX OT 
RB83HCBo60AHOro A-po:s,neHHH, 

S(WJeRTOB 
BHAenRTL 

npHYeCH 

3) npoBecm npoBepRy TeopeTHqecRoa MOAenR, HcnoJILaYDJlea rHnoTe3y o 
Ha~ B ~ax A-,ltHpoqHHX H nHOHHblX CTeneHea CBoOO,ltH. 

Ilp8RTHqeCRaH yeHHOCTb paOom. IlonyqeHlll,le 3RCnepHYeHT8RLHHe 
ASHlll,le H HX aHanR3 uoryT OHTL HCnORL30B8HH npH M8HRpOB8HHH H 
npoBeAeHHH.HCCReAoBa~ B oOnacm ll!H3HRR BHCORRX H npoMeJIYTOqHUx 
SHeprHa npH HCCReAOBaHHH,npoueccoB C A-B036yx,iteHHeM B ~ax B RaqecTBe 
KBR H3yqaeuoa, TaR H WOHOBOa pea~. IlpeACT8MeH111,1e pe3yJILT8TH B8l1Hbl 
AM HCCHeAOBa~, nnaHRpyeYHX H8 Me30HHoa waOpHRe liUm AH CCCP, AM 
HayqeHRH npoueccoB pacnpocTpaHeHHH ROCUHqeCRRX nyqea B acTpoll!HaHRe, a 
T8Kll[e AM 3aAaq pa~~oHHoa OeaonacHocm. 

Anpo6ay1rn paOOTli, OCHOBHHe pe3YJILT8TH ~ccepTa~ AOM8,ltHB8nRCb 
H oOcyx,itanRCb Ha HayqHHX ceUHHapax RaOopaTOpHH BJ,ICORRX SHeprHa H 
RaOopaTO~ TeopeTHqecRoa ll!H3HRR owm, HS Me~~OAHHX ROH!IJepeHQRHX B 
Kapncpya711 ( ~Pr, !983 r. ), re~eJILOepre12 ( ~Pr, !984 · r. ), 
BHco~4•51 ( IIIBe~H, !985 r. ), a TaKll[e ceccHH MepHoro OTAeneHHH 
AH CCCP. 

IlyORRKaUlfil. OcHOBHHe peayJILT8TH ~ccepTa~ ony6nHROB8HH B 
JIYPH8H8X "IlHCbMa B J:3N"137 , "ll,!tepHaH 4JHaHRa"16•71 , npenpHHTaX 
owm11 •3•6•71 H MaTepHanax YR838HHblX Bl,lllle Mell,cyH8pOAHHX ROHlt,epe~ H 
ceYHHapoB. 
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OO~eM ,ltl{CCepTa~. ,ItHccepTaQHH COCTOHT H3 BBeAeHRH, 4 rnaB, 
38RJillqeHRH H CnHCKa HCnOJIL30B8HHOa nRTepaTypH. 

ABTOp 3alljHlljaeT: 
1) 3RcnepHYeHTaJILHHe AaH111,1e o ~IW)epeHQRanhHHX ceqeHHHX peaKQl!ll 

nepe3ap~·Mep reHHH-3 B TpHTOHH noA o0 Ha ~ax yrnepOAa H Ha 
npoTOHax npH HYTIYJILCSX nyqRa 4,40; ·s,8! H I0,79 raB/c ,llaHlll,le OHRR 
nonyqeHU npH yqacTHH 8BTOpa B H3MepeHHHX Ha CHHXpQW830TpOHe owm. 
M3MepeHRH OHRR BlillOHHeHH C llOMO~D MarHHTHOro cneKTpOMeTpa C 
nponop~oHaJILm.nm Rauepaw, coaAaHHoro TaKllCe npH yqacTHH aBTOpa. 

2) IlpoueAJPY MSTeMaT~ecRoa o6pa60TRR 3KCnepHYeHT8RbHHX ASHHblX. 
3) Pe3yRLT8Tli weHoMeHonornqecRoro aHanR38 A8Hlll,IX H HX cpaBHeHHH C 

TeopeTHqeCRIDm pacqeTaMH, BlillOHHeHHHMH PMOM SBTOpOB B paMRax 
MOAenea OPE H TMP rnayOepa-CHTeHRO ( C HCnOHb30BSHHe~ H3BeCTHHX ASHHl>IX 
0 NN->NA ceqeHHHX). 

4) PacqeT no onpeAeneHHD BMaAa B ~peHQRanbHUe ceqeHHH 
peaKQl!ll C (3He, t) nepeaap~ OT npouecca RBaaHcaoOoAHoro . po:s,neHHH 
A-HaoOapH H 8H8RR3 B pawax npeMOlleHHoro llOAXOAa 3KCnepHYeHT8RbHHX 
A8Hlll,IX no RB83HCB060AHOMY a0-po:s,neHHD B IIpOTOH-MepHHX pea~HX npH 
3,88 raB/c ( KEK, .HnoHRH ). 

5) IlonyqeH111,1e weHoMeHonornqecRRe xapaRTepHcTHRR A-MepHHX 
B036yx,ite~ B peaKQl!ll C(3He,t) nepeaap~. CBo60AHUX OT npHYeCH 
RBaaHcaoOoA}ioro A-po:s,neHRH. 

CO,llEPJ:AlrnE ,I01CCEPI'AUHM 
Bo BBeAeHHH oOOCHOBHBaeTCH 8KTyaJILHOCTb HCCHeAOBa~ no BHCORHY 

cmm-HaocmmoBW B036yx,iteHHHM Mep, npHBO~TCH RpaTRHa 063op 
sRcnepHYeHTaJILHoa H TeopeTHqeCRoa cHTya~ o6cyx,itaeuoa npoOneuaTHRR, 

B nepBoa rnaBe COAepm!TCH OnHCSHHe llOCTSHOBRR OilliTOB no 
H3MepeHHD HYilYHLCHHX cneRTpOB TpHTOHOB H3 peaKQl!ll nepe3ap~. 
HCllYJlleHHHX IlOA M8HWH yrnaMH, 
CHHXpQW830TpOHe owm C llOMO~D M8rHHTHoro 
nponop~oHaJILm.nm Rauepaw. 

KOTopue 6HRR BlillOHHeHH 
cneKTpOMeTpa 

HS 
C 

Ha pHc.I ll0R838H8 cxeua YCTSHOBRR. IlyqoR Mep renRH-3 
HHTeHCHBHOCTLD 108-1010 qacmu 38 ~M ycRopeHRH H HYTIYHLCOM 4,40; 
6,8! H I0,79 raB/c BHBOAHHCH ll3 YCKOPllTeJIH 38 0.3-0.5 ceK.IlyqOR Ha
npaB.7llL7IC.fl Ha yrJiepo.IOIYl) (3,446 r/cif') Wlll IIOJill3TWI8HOBym.(3,?63 r/cif') 
Mlllll8Hl, T; IlOTOK Mep ny~a , nepexaaqeHHHa MKllleHLD, onpeAeHHHCH 
c IlOMO~D C~TR~OHHHX TenecKOilOB T1 H T2· BwleTeBDIHe BnepeA 
TpHTOHH OTMOHHRRCL HS yrOH"'l50 Mp8A MSrHHTOM MOH pernCTpRpOBSRRCL B 
cneKTpOMeTpe, rAe H3MepanRCL HX HYTIYJILCH ( C llOMO~D MI ) H napaueTpH 
TpSeKTopd. IlpHMoa nyqoK H IIpO,eyKTH APJrHX pea~. HYeBDIHe OT~D 
OT TpHTOHOB M8rHHTHyD lleCTKOCTb, norno~anRCL 38~Toa. IloHHHa 
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PHc.I. Cxeua pacnonozemm A8T8KTOpOB YCTaHOBKH, 
PC-1moronpoBOR0'1H!,18 nponop!lHOHanbHl,18 KaMepY, S,K~C!lHHHTHJLIIJtllHOHH!,18 
cqeT'IHKH, C-noporoBYe qepeHKOBCKHe cqeT'IHKH ( 6wm: BKJIJJqeHY B COCTaB 
ycTaHOBKH TOnbKO B OnYTe c HMIIY.llbCOM nyqKa.I0,79 raB/c ). 

HMilf.llbCHLIA cneKTp TpHTOHOB nepe3ap~ 6WI nonyqeH B pe3ynbTaTe cepHH 
H3MepeHHR npH pa3Hl,IX 3HaqeHHHX H8IlpD8HHOCT8A MSrHHTHl,IX nonea B MO H 
Ml, KOTOp!,18 KOHTpOnlq>OBanHCb C TO~OCTbD ~ 0,11 C IlOMOlllbD AST~OB 
Xonna. Hx OTHomeHHe IlO.ll,ltBpzHBanocb IlOCTOHHHWI (C.TO~OCTbD ~II) npH 
nepeXOAe OT O,ltHOro yqacTKS HMilf.llbCHoro CilBKTpa K ,zq>yrouy. MarHHTLI 6wm: 
npoKanH6pOBSHl,I c TOqHOCTbD ~ 0,31 MBTOAOM TOKOH8CYJIIBA HHTH, 

HaKonneHHe ASHHl,IX npoBO,ltHJIOCb B ~yx peZHMax: TR1 H TR2. OCHOBHl,IM 
peZHUOM 6WI TR2 = S1 "S2 "S3 "S4 ""l-IDCI,4", rAe ycnOBHe 
cpa6aTLIBSHlffl COOTBBTCTBYDIIHX C~OHHl,IX cqeT~OB ·A9nonHanOCb 
ycnoBHBM cpa6aT~8HIDr 0,ltHOA H TOnbKO 0,ltHOA CHrHa.llbHOA IlJ)OBOnOKH B 
I- a H 4- R nponop!lHOHa.llbHl,IX Kauepax. KOHTpO.llb aflJl)eKTHBHOCTH 
ABT8KTOpOB YCTSHOBKH IlpOBO,ltHJICH B peZHUe TR1 = K1 "K2 "K3 "so co 
c~OHHl,IMH cqeT~aMH MeHLmero pa3Mepa. 

Bo BpeMH H3MepeHHR npH HMIIY.llbCe IlyqKS I0,79 raB/c B o6nacTH 
6onbmHX nepeAaHHl,IX 3HeprHA Q -;i 1500 MaB, rAe BlilOA ABATpOHOB H3 
peaK!lHH (f,parueHTa!lHH HSquHaeT AO~OBaTb HSA BlilOAOM TpHTOHOB 
nepe3ap~. 6WI BBBAeH AOilOnHHT8.llbHYA peZHU OT6opa co6YTHR TR3 = 
TR2 "C1" C2 c ycnoaueu Ha cpa6aTL1BaHHe noporoaex qepeHKoBcKHx 
cqeTquKOB C1 H C2. 

BTopaa rnaaa nocamqeHa nponeAfPe uaTeuaTHqecKoA 
HSKonneHHoR H*PMS!lHH H MBTO,ltHKB OnpeAeneHHR ce~eHHR. 
IlpOXO,u;lfAS B TpH 3T8Il8, IlpHHHTSH nocne~OB8T8.llbHOCTb 
MHHHMH3SUHe~ pecypcs apeMeHH 3BM, 

o6pa60TKH 
06pa60TK8 

,inlKTOBSnacb 

Ha nepnoM 3Tane MSrHHTH!,18 neHTY, 3anHCSHlU,IB B XOAe 3KCnepHMeHTa 
Ha 3BM ECIOIO, o6paOaTL1BanHCb HS 3BM B3CM-6 c ne.llbD ~Tpa!lHH, 
nepeKO)llfpOBKH H 3SilHCH ~pMa!lHH Ha DST-neHTLI, 
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PHc.2.reoMeTpW18CKaH 3~KTHBHOCTb 
cneKTpoueTpa: a) KaK ~YHK!lHH ~ 
HMIIynLca p'=l-p0/p H yrna BWieTa ~ 

:l 
qac~ H3 llHIIIBHH ax ( npOBKllHH Ha~ 
ropH3oHTa.llbHYJ) IlJIOCKOCTb ) , 

"'~ 
Cpe~e 3THX BBnlAHH CBH3aHl,I ~ 
3aBHCHMOCTbD <p'>=-l,15 <ax>; 
B)To ze nocne HHTerp:iq,oBamm no ax. 

SaAsqeA BToporo a Tans 
·aananucb BYp860TKa AOilOnHHTBJlbHl,IX 
KpHTBpHeB OT6opa none3Hl,IX Co6YTHR, 
onpeAeneHHe xapsKTepHCTHK cneKTpO
ueTpa H nonyqeHHe ceqeHHR B 
OTHOCHT8.llbHIU eAHHHnSX AnH KSJrAOA 

I'pynnY Co6YTH0 (npH ~C:iq>OBSHHl,IX 
3Haqemmx HanpneHHocTeA usrHHTHl,IX 

nonea B MO H MI). PacnpeAeneHHH 
co6uTHR, npome,ltlllHX ace KpHTepHH 
OT6opa H nonpaMeHHl,IX HS 
reoMeTpW1eCKfD H annapaTypH1,1e 
3tW,eKTHBHOCTH cneKTpoMeTps, a 
TaKZe MOHHTOpHl,le qucna 
3SilHCYB8nHCb Ha HOCHT8.llb HS 
MSrHHTHOM ,ltHCKe. (M,ll), 
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p•= J-p/p i. 

8 pe3f.llbTSTe 8H8nH3S ~pMS!lHH, HSKOilneHHOA B KOHTpO.llbH~ (TR1) 
H B pa6oqux (~, TR3) peZHMax, Ounu onpeAeneHY xapaKTepHcTHKH 
cneKTpoueTpa: 

- HMIIf.llbcHoe pa3pemeHHe cneKTpOMeTpa aplp ~ 0,4-0,51 (pa3pemeHHe 
no nepeASHHOA 3HeprHH aQ COCTSBHnO 19, 24 H 52 MaB AnR IlyqKa c 
HMilf.llbCOM 4,40; 6,81 H 10,79 raB/c COOTBeTCTBeHHO), 

- TO~OCTb onpeAenemm KOOpAUHST TOqI(H B3aHMOAeACTBHH qac~ B 
llHllleHH, HaXO,ltHBmHXCH 3KCTpanonHUl{eR TpaeKTOpHH qac~ B paAoH 
uecTononozeHHH llHllleHH, cocTaBHna ax,y~ IO MM, 

- yrnoaoa 3aXBaT AnR TpHTOHOB C (IIHKC:iq>OBSHHl,IM HMilf.llbCOM 6WI paaeH 
±I,5 MpaAi TO~OCTb onpeAenemm yrnoB BWieTa qaCTHn H3 llHllleHH 6Wia 
paBHa 0,8 MpaA, 

- annapaTypHaH 3tW,eKTHBHOCTb cneKTpOMeTpa COCTaMHna Be~ 
~ 801; reOMBTplAeCKSH 3tW,eKTHBHOCTb ( cu. pHc.2 ) ayqucnanacb ll0TOAOII 
MoHTe-Kapno, H HS rpaHUnaX npHHHToro HMilf.llbCHOro aKcenTaHca 
COOTBeTCTBYDJlaH nonpaBKa He npeaumana 301. 
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Ilony-qeHlWe C TO'lllOCTbD AO o6~ero KOa~eHTa HOpwq>OBKH ceqe:mm 
,1V1JI Kall,Zloa rpymw co6UTID! ( npH lf/HKCHpOBaHHhlX 3HaqeHHrui: Hanpm1eHHOCTea 
MarHHTHWt nonea B MO H MI) cpaBHHBanHcb Mell,ltY coOoa B o6nacrn 
nepeKpurnn mmynhcHUx cneKTpOB, EcnH ceqeHHH B o6nacrn nepeKpUTHH He 
COBlla,ltanH B npe,1tenax CTarnc~eCKHX OWH60K, COOTBeTCTBYDIIHe rpymw 
noABepranHCb peBH3HH C QenbD llOHCKa BO3MOZHLIX OWH60K B npoueAfPe 
o6pa6oTKll Rim B pa6oTe armapaTypu.KpoMe Toro,HecornacoBaHHocTh ceqeH:im 
Ha Kpamc m.mynhCHHX cneKTpOB .,nJI.H pa3HHX rpynn MOX8T B03HllKHYTh (npn 
HanH~ yrnoaoa 3aBHCHMOCTH B H3y-qaeMOM npouecce ) H3-3a CWlbHoa 
KoppenHQHH mmynbCHOro H yrnoBoro aKcenTaHCOB ycTaHOBKH ( CM. pHC,2 ), 
KOTOpaH npHBOAJ{T K TOMY, qTo qacrnuu C OAl{HaKOBUM HMilYnhCOM, HO H3 
pa3HUX rpynn, MOryT HMeTb pasHUe 3H3qe:mm yrnOB BlineTa H3 MHllleHH, 

Bo BC8X cnyqamc HSCOrnacoBaHHOCTll ce~emm llHT8pBM OT6opa co6&Twl: no 
HMnYnbcy CY)lancn,H Bee rpymw o6pa6aTUBanHCb aaHOBO, B pe3ynbTaTe 6un 
no.1to6paH mmynbcHUa HHTepBan lp-p01/p0~ 6%, KOTopua .IVIJl Bcex rpynn 
co6UTID! y,1toBneTBopnn ycnoBHD cornacoBaHHocrn ceqeHHa B o6nacrn 
nepeKpUTHH mmynbCHblX cneKTpOB, 8TOMY ycnoBHD OTBeqaeT saxBaT no yrny 
BuneTa qacTHQ H3 MHllleHH l6x I ~ 7 upa.1t, 101 I ~ I,5 upa,1t. B KaqecTBe 
HJIJIJJCTpaQHH Ha PHC,3 npHBe,lteHU cneKTpli TpHTOHOB .IVIJl ABYX ~nH3KHX no Po 
rpynn co6uTID! B onuTe npH 6,81 raB/c. 

TpeTID! 8Tan COCTOHn B o6pa60TK8 HH,:,opMaQHH C MJ{ C uenbD y-qeTa 
ll>c>Ha H ,llJlfrHX Heo6xo.nmmx nonpaBOK, Hopwq>oBKH ceqeHHa H 

i{JeHoMeHono~ecKoro aHanHsa nonyqeHHhlX ,1taHHhlX. 
BKna.1t ll>c>Ha oQeHHBanc.FI npH H3MepeHHrui:, BWOnHeHHhlX Ha "nycToa" 

IOODeHH, no OTHOmeHHD K BUXO.l{Y co6UTID! Ha yrJiepo.l{Hoa IOODeHH ll>c>H 

PHc. 3, IDalynbCHUe cneKTPU 
TpHTOHOB H3 pa3HUX rpynn. qacTHQaM 
c HMllYnbCOM p=5,92 raB/c OTBeqam 
yrJJH <0.x>"' 0 Mpa.l{ (H3 I- a rpymw) 
H <Ox>"' 7 upa.1t (Ha 2- a rpymw). 
qacTHQaM c HMnYnbCOM p=6,49 raB/c: 
<0x >"' - 9 upa.1t ( I- .FI rpynna ) H 
<Ox > "" O upa.1t ( 2- .FI rpynna ), 

2000 

c<ile,t) 
6,81 raf>/c 

§ - 1 mnnA 

i - 2 rPvnnA 
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COCT8BJI.f1Jl Be~ He 6onee 10% KaK B peaKQHH nepesapH,ItKH, TBK H B 
peaKQHH 4}parM8HT8QHH npH Bcex HamHX 8HeprHrui: H BO BCeM Al{anaaoHe 
HMnYnhCOB perHCTpHpYeMUX qacTHQ, 

Ceqe:mm nepesapH,ItKH Ha IlpOTOHSX 6UnH nony-qeHU pa3HOCTHUM MeTO,ltOM 
H3 H3MepeHHa C yrnepo.l{Hoa H nonHaTHneHOBoa IOODeHHMH, TO'iHOCTb HX 

a6conmHoa HOpwq>OBKH COCT8BMa "'13%, 10% H 8% npH HMnYnbCaX nyqKa 
4,40; 6,81 H 10,79 raB/c COOTBeTCTBeHHO, 0Ha npaK~eCKH QenHKOM 
onpe,1ten.Finacb norpemHOCTLD HOpwq>oBKH ceqeHHa nepeaapH,ItKH Ha yrnepo,1te, 
npoBe,1teHHoa cne.ltYDIIHM o6pasou. B xo.1te aKcnepHMeHTa 6UnH HaMepew ( Oea 
H3M8HeHHa reoMeTplAeCKHX xapaKTepHCTHK ycTaHOBKH, T,8, B Tex lie 

oTHOCHTenhHWt eAHHHQax ) ceqe:mm cc3iie,d) cTpmnnmra B o6nacrn 
uaKcHyYMa BUXO.l{a 4}parueHTOB ( p"' 2/3 pb' r.1te pb- HMDYnhC H.l{ep ny~a). 
TaKHM o6pasou, .IVIJl nony-qemm ceqeHHa nepesapH,ItKH B a6conmwx eAl{HHuax 
,ltOCTaTO'lllO 6uno onpe,1tenHT~ a6COnDTHYD HOpwq>OBKY ceqeHHa CTpllIIIlIDII'a 
npH p "'2/3 Pb• 8TH ceqe:mm npH I0,79 raB/c 6UnH H3BeCTHU c TO'lllOCTbD 
HS xyze 7%; ,IVIJI MeHbmHX HMnYnbCOB 6uno HCnOnb30BaHo TO o6CTOHTenbCTBO, 
qTO B o6nacrn MSKCHyYMa ceqe:mm CTpllililIDII'8 He 3aBHCHT OT HMnynLca 
cHapH.l{a c TO'lllOCTbD He xyze 10%. KoppeKTHOCTb OnHCBHHOa npoQeAfPU 
nO,ltTBepll,ZlaeTCH coBna,1teHHeM OTHOpwq>oBaHHhlX TaKHM o6pa30M ceqeHHa 
nepesapH,ItKH npH 6,81 raB/c c ceqeHH.f!MH, nonyqellHl,IMH B onuTe c npHMUM 

MOHllTOpllpOB8Hll8MnyqKa, 
B -rpeTLea rnaBe Al{CCepTaQHH npOBOAJ{TC.fl aHanH3 H3MepeHlWX 

HHBapHaHTHUX ceqeHHa p(3iie,t) peaKQHH H HX cpaBHeHHe c Teope~ecKHMH 
pacqeTaMH, 

,1vJ.FI KoppeKTHoro aHanHsa ~peHQUanhHUX ceqeHHa, usuepeHHhlX npu 
pa3HblX aHeprHrui: nepBH'lllOro nyqKa, yqHTUBSnocb HCKaJleHHe WC)pMU cneKTpa, 
BHOCHMOe HMnynbCHUM paapemeHHeM YCT8HOBKH, ,1vJ.fl aToro 6un Hcnonb30BaH 
MSTO,lt ,1teKOHBOnDQHH rHCTOrpaMM, 8KcnepHMeHTanbHUe ,1taHlWe 
annpOKCHMHpOB8nHCb CBepTKoa F(E,Q)C npo6Hoa ~ F(E,Q) C 
annapaTypHoa c).iyHKQHea paapememm cneKTpOMeTpa, B3.FIToa B rayccoaoa 
ll>opue: 

3oQ 

F(E,Q)C - _1_ J F(E,Q-Q1 ) e:xp(-Qi/2aQ) dQ1 
- ~ aQ -3oQ 

(3.1) 

He. HCKazeHlWe mmynhcHUM paspemeHHeM ~peHQHanbHUe ceqe:mm 
( puc.4) HaXOAHnHCb cornaCHO COOTHOmeHHD 

( d2a ) _ F(E,Q) ( ia ) 
p an dQ nonp. Fc(E,Q) p an dQ H3M, 

(3.2) 
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PHc.4. IDmapHaHTH1,1e ceqemm p(3He,t) 
peaKUlffl, nonpaBJiemme Ha :ilWJBKm 
m.my~hoHoro paspemeK1111;0IL1IOillHWI JW
Hwt - pesym,~aT pacqeTa no uo,neJll{ 
rJiay6epa-CHTeHKo; nyHKTHpH8.II JilfHHSl -
no M0]:\8Jilf OPE. a}- RMnyJll,C nyqKa 

4,40 r:iB/c; 6)- s,ar rsB/c: 
a)- I0,79 raB/c. 
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Bu6op npo6Hoif fl>YHKUlffl F (E, Q) OCHOBl,IBaJICH Ha CTJ)YKTYPB .nuarpalOW 
O,nHollHoHHoro o6ueHa; ~Tllll8Jll{Cb Jllllllb rJ1aBH1,1e fl)aKTOPQ, onpe.neJIJIIIIIHe 

fl)opuy cneKTJ)a: 
F(E,Q)= AE !(t) ¢(w) A(w,t). 

S,necb AE - HOpMRpOBO"l!IYA MHO:mt:TBJlb, 38BHC.RIIIHA OT 3Hepruu JJ,!tep nY'{Ka, 
!(t):exp(R2tl3) - UaI'HHTmnl fl)opt48KTOp re.lIHJl-3, B KOTOpouR2=su - Ii• 
r31,1=I,935 IIM, rw 0,8 IPli fl)~ <J>(W) OllHCllllaeT fl)opuy pe30H8HCHOA 
JIRHRR H A(w,t)- ~aeT BHeuaccoaue nonpaaKH. 

BpeAT-BHrHepoacKHe napaueTpM w0 H r 0 , HaA,nemme npH annpoKcHMa~ 
,nammx B o6JiacTH Q~ 500 M:iB, xopomo corJiacYJ)Tc.11 uell',Q' co6oa npH acex 
HSIIIHX aHeprHHX. Mx cpe,nHHe 3Ha~eHHH cooTaBJJJmT <w0>=I234 ± 3 MaB H 
<ro>= II6 ± 7 MaB H xopomo COOTBeTCTBYJ)T T86JDAHLD,1. 
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JvIH pacqeTa .nHIWJepe~am,H1,1X ceqeHHA peaKUlffl p(3lie,t)A++ 
HCllOJlb30BaJll{Cb uo,neJIH OPE H TMP rJiay6epa-CHTeHKo, ~Tl,IB8Dlll{B 
nepepacce.11mm HYKJIOHa-llmlleHH H poz.neHHoA H3o6apM Ha HYKJIOHax 
.H,lijl8-CHapJJ,1ta H H3B8CTHl,l8 3KCnepHMeHTaJlbHl,IB ,namme O ceqeHH.flX peaKUlffl 
pp->nA++. Pe3YJlbTam pacqeTOB noKa3aHl,I Ha pHc.4. 

B qeTaepToa rJiaae ,ltl!cCePTa~ aHaJIH3HpYJlTCH ,namme no peaKUlffl 
cc3He,t) nepe3apJJ,!tKH. M3uepemme .nwW>epe~aJlbHl,le ceqeHHH nonpaB.IULIIHcb 
Ha HlilllYJlbCHoe· pa3pemeHHe cneKTJ)OlileTJ)a c nOMOD!bD TOA ze npone.ItYPY (3.I) 
H (3.2) (cu. pHc.5). ~ F(E,Q) OpaJI8Cb B fl)opue 

F(E,Q) = I W(E,Q) + R(E,Q) J !(t), 
~a1111ea HaJIHqHe .ItB1X IlHKOB B .In$l)epe~aJlbHl,IX ceqeHHHX. ~ 
W(E,Q) annpoKCHMHp0B8Jla IlHK HH3KOJIBZ8DIHX (Qo, 20M:iB) JJ.ltBPHl,IX 
ao30yz.neHHA oT peaKUlffl nepe3apJJ.1tKH 12cc3He,t)12N* (,nanee Ha31lllaeuoa 
"KBa3HynpyroA"), a t1iYHKnHH R(E,Q)- IlHK B o6JI8CTH Qc,300 MsB ( ,nanee 
H831lllaeUYA JJ,!tBpHYM A-llHKOM ). 

BuOop fl>YHKUlffl R(E,Q), K8K H paHee, OCHOBYB8JICH Ha npe,nnoJIOZBHHH, 
qTo OCHOBHOA BKJia,n B ceqeHHe peaKUlffl ,naeT ,ltl!arpawa O,nHOllHOHHOro 
o6UeHa; fl)epMH-,nBHZBHHeM HYKJIOH8 B .H,lij)B H ero CB.113bD npeHeOperaJIOCb. 

rnaaH1,1e ooo6eHHocTH peaKUlffl nepe3apJJ,!tKH Ha .H,lijle yrnepo,na, 
npOHBJIHIIIIHBC.11 B xapaKTepe 3HepreTHqecKOA 3aBHCHMOCTH ee ceqeHHA H 

fl)opue JJ,1tepHoro A-nHKa, cocTOHT B cne.n11111eu. 
0THOCHTeJlbmnl BKJ18,lt OT "KBa3Hynpyroa" nepe3apJJ,!tKH B ceqeHHe 

do/drl (0°) no cpaaHeHHD c BKJia,nou OT nepe3apJJ,!tKH c A-Bo30yz.neHHeu 
0YCTJ)O na,naeT c poCTOM 3Hepruu CH8pJJ,!ta (cu. TaOJI. H pHc.5). ,FJ.nepima 
A-llHK C,nBHHyT K MBHbmHM 3HBprHHM B030yz.nemm no cp8BHBHHD C A-IlHKOM B 
peaKUlffl HS npOTOHe, a ero IDl~HHa CYDIBCTBBHHO OoJlbme. OTHOmeHHe R3KC 
ceqeHHA B o0JI8CTH A-llHK8 B peaKUlffl Ha .H,lijle H npoTOHe B ,ItBa pa3a 
npeaumaeT BeJIHqHHy ~eop=0,8, oim.naeuym H3 pacqeToB, aunoJIHemmx no 
uo,neJIH rnayOepa-CHTeHKo c HcnoJlb30BaHHeu ,nammx o NN->NA ceqeHHHX. 

AHaJIH3 cc3He,t) ,nammx noKa3an, qTo HaO.llll.ztae1,11,1e B sToa peaKUlffl 
oco6eHHOCTH A-nHKa H8Jlb3.II 00'&.IICHHTb B paMKax uexaHH3Ma KB83HCBo60,nHoro 
poz.nemm A-H3o68pY HS O,nHOM H3 HYKJIOHOB .H,lijl8 c. B cnyqae 
KBa3HCBo6o,nHoro poz.neHHH _nonozeHHe H fl)opua JJ,1tepHoro A-IIHKa 
onpe,neJIHDTc.11 caepTKoA .nHIWJepe~am,Horo ceqemm ":ineueHTapHoA" 
p('11e,t) peaKUlffl c fl>YHKnHea HMnYJibCHoro paonpe,neneHHH HYKJIOHOB B 
yrnepo.ne P(Pff): · 

2 · J· 2 ( d o ) ~ dPN P<PN> I <Pil> ( d o ) (t (Q) ,w' (Q,PN)) , (4.I) 
pdQdrl C . pdQdrl p · 

r.ne I(Pff)-OTHOlneHHe noTOKOB Haqam,Hl,IX qacTHn ,nJIH peaKUlffl H8 n0Ko.11111euc.11 
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Ta6mma. OcHOBHl,le xapaKTepHcTHRH ~pe~aJibHlil ceqe:mn\ 
peaiunm (1Ie,t) nepe3apH,!UW. B 4- ~ KonoHKe npHBe~eHll nonozemm H 
ImlJlHHl,I .H,1tepHlil A-nHKoB, noJIY'leHHl,IX H3 C(1Ie,t) ceqe:mn\ nocne BH~Tamm 
BKnaAa OT KB83HCBo6o,ItHoro A-po~emm, pacc~TaHHoro no ~puyne (4,1) 
(nHmm TO~aim Ha pHC,5) 

IDmynhc Il03mnul M8KCIDIJM8 H ImlpHH8 OTHOCHTeJibimA 
do(Oo>c n~a. A -nHKa (FWHM) B nepeweHHoA BKna~ B ceqe-

raB/c Q ( MaB) HHe do/fill (0°) fill 
RaKc do O 

.ttJIH C(1Ie,t) -(0 ) 
He peaiunm B o6n. fill p 

p(1Ie,t) C(1le,t) KB83HCB, Q>l50 MaB 

4.40 322±2,5 274±2.5 253±2 62" 1.82 ± 0.05 
138:!:9 182:tl6 142±6 

6,81 327±1,5 295:!:1.5 275±1 82% 1.77 ± 0,03 
109:!:5 204±9 142±4 
-- : -- __ l _______ -----

10.79 327±2 I 305±2 281:!:2 92% 1.95 ± 0.03 
129±7 257±14 153±6 

H ,ltBm[JDleMcH c lDlllJJibcow PN HJKROHe; 8Hepnm TaKoro HyKnoHa ~aeTcH 
COOTHOmeHHeu 

2 ~=MA - MA_1 - TA_1 = m - E - PN /2(MA- m + E), 

rAe MA -uacca H,Iq>a MHmeHH, m -uacca HyKnoHa, MA_1-wacca CHCTeMH A-1 
HJKnOHOB, E- 8Hepnm CBH3H, B pacqeTax HCnOJib30Banach BeJlll'IHHa E= 
25 M8B (cpe.IUIM 8HepruH CBJI8H MB H,Iq>a yrnepo~a) H lDlllJRhCHOe 
pacnpeAeneHHe p(:Pff), OTBeqaD11ee uo~enH rapwo~ecKoro OCUHnnHTopa. 
C:eqeHHe "aneueHTapHoA" p(1Ie,t)A++ peaiunm annpoKcmmpoBanoch 
6peAT-BHrHepoBcKoa wYHKUHeA c Ta6Jlll'D1Lllm napaueTpaim. Ha pHc,6 noKa3aH 
pe3JJibTaT pacqeTa (4,1) c HOplll!:pOBKOA Ha Be~ R.reop=0,8. 

,ltJIJI npoaepKH SToro pacqeTa 6HRH npoaHanH3HpOBaHlil 
8KCnepHMeHTanhH1i1e ABHHlile ( PHC,6 )no KBa3HCBo60,ItHOyY A-po~emm B 
IlpOTOH-.H,ltepHOA peaK,QHH (KEK,Hnomm). B 8TOM 8KCnepHMeHTe H3yqanoCh 
KB83HCBo60,ItHOe p~eHHe A0-H3o6ap B peatmWIX p+d,C,Al IlpH 3.88 raB/c B 
8KCKJil)3HBHOA noCT8HOBKe C perHCTpaI,tHeA npo~TOB pacna~a A0-H3o6apu: 

p+"n"=> p'+A0,A0
=> p + '11:-,Ha pHC,6 npe~cTaBneHll 8TH ~aHHlile B 3aBHCHMOCTH 

OT nepe~BHHOA 8HeprHH Q=~-~·· . 
Ha6Jlll.ltaeMHA A-pe30HaHcimA IlHK B peaKI,tHHX Ha H,Iq>ax CH Al C,ltBHHYT 

B cTopoey 6oJibmHX nepeAaHHl,IX aHeprHA no OTHomemm K nonozemm aToro 
IlHKB Ha AeATpoHe (B OT.1llflm8 OT Hamero OnHTa ), CnnomHoA nHHHeA Ha 8TOM 
pHCJHKe noKa3aHlil pe3JJibTam pacqeTOB Ha 6a3e ~pyYJll,l (4,1) ,ttJIH STOA 

IO 

r 1' 

300 r 11 

'""' ,\ •-. • C(aH ; . . . . '·" I 
'o j \ , , pl He I) I ~ '"" . -: ./\ ''° • . I 1!!1111 
• • 1 ~ 1 - 11 11 ~ ,oo[ .. . ~ i '" " I I I p • d 
¥ I (\ . "° ~- · ,11 

1
11, ~ '"" ~II j s ... ,,,.' }\ 4,, J '"" /\ I ~ ~ ' I . l•l,~•,m., 

. . ~ITT a 
: ·, ~ i5 

~c 

300 

100 ~ /i ----------.._ 10.79 

0.6 0.9 1.2 

Q, raB 

PHc.5,HlmapHaHTHlile ceqemm (1Ie,t) 
peaiunm ( nocne yqeTa HMnJJibCHoro 
pa3pemeHHH cneKTpOMeTpa ) • JJmnrn 
TO~aim - BKnaA OT peaK,QHH KBa3H
CBo6o,ItHoro A-po~eHHH ( ~puyna 
( 4. l )) • CnnomH1i1e JIHlllm - pesyJu,
TaT allllpOKCHMaltliU 6p8RT-BHrH8pOBC" 
Kl!Mll \PYHKIUW!R. 
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50 

25 
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Q, raB 

PHc.6.CneKTpU 6HCTpUX IlpOTOHOB 
H3 peaK,QHH A(p,p') ,ttJIH KBa3H
CBo60,ItHoro A0- po~eHHH, Cnnom
Hl,le .mnnm - pe3JJibTaT pacqeTa 
(4,1) c yqeTou ycnoaHA sToro 
8KCnepHUeHTa, PacqeT HOplll!:pOBaH 
Ha M8KCHMYJ,1 8KcnepHUeHTaJibHlil 
cneKTpOB, 



peaKI.tllH C Y'{eTOU mmyJlbCHOrO paapemeHHH H KHHeUaTJAeCKHX ycnoJma 
3KcnepHUeHTa, 

PHc,7. Ceqemrn: C(3He,t) nepeaapSl,lt
KH nocne BH'IllTaHHH BMaAa OT KBa-
3HCBo6o~oro A-pollr,lteHHH(CU, JIHHli!O 

TO~aUH Ha pHC. 5 ) • JJmnrn TO~aUH 
Ha 3TOU pHCYHKe - OllH,ltaeUHa BM8A 
4l<>Ha "KBa3HYfiPyrOA" nepeaapSl,ltKH, 
CnnomHHe nHHHH - pacqeT no uoAenH 
B.~.,nUHTpHeBa. 

IlpoBeAe:mn,iR aHanH3 noaBOnHH 
CAenaTh BHBOA, qTo Ha OCHOBe 
KBa3HCBo6o~oro uexaHHawa 
HeB03UOllHO oO'hHCHHTh oco6eHHOCTH 
A-~ollr,ltemrn: B H3Y'{aeuoA peaKI.tllH 
C( He,t) H qTO AHR OnHcamrn: 
peaKI.tllH Heo6XO.lnDI Y'{eT 
KOMeKTHBHlll 3flxl)eKTOB, CBH3aHHlll C 
BnHHHHeu ffAPa Ha 3TOT npouecc. B 
KaqecTBe npHUepa TaKHX 
KOMeKTHBHlll 8{NleKTOB Osno 
pacCUOTpeHO 4J<>pUHpOBaHHe 
A-,lll,lpO~ H IlHOHHlll CTeneHeA 
CBo60,lll,I B nOAXOAe B.~.,nUHTpHeBa: 
nocne pollr,ltemrn: Ha HYMOHax Jl,lij)a 
A-H3o6apa pacnaABeTCH B OCHOBHOM C 
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HcnycKaHHeM ~-Ue30H8, KOTopHR H3-38 OoJlbmoA IIIHpHHH H3o6ap!,I Bee e~e 
HaXO,ltHTCH B peaoHBHCe H uozeT OHTh norno~eH .lij)yrHU HYMOHOM, o6paayH 
BHOBh A-H3o6apy, HO yze B .lij)yrOA IlpOCTpaHcTBeHHoA TO~e • 
PacnpOCTpBHJllllleecH qepea. Sl,ltepHoe Be~eCTBO B030yl(,lteHHe HBnHeTCH 
cynepnoa~eA A-,lll,lpO~ H IlHOHHlll CTeneHeA CBo60,lll,I, llpH oqeHh Bl,ICOKHX 
MOTHOCTHX, B o6nacTH AeKoH1%1aAHueHTa KBBpKOB, TBKOe B030Yllr,lteHHe 
npeBpa~aeTCH B npOAOJlbHYJ) CilHHOBYD BOnHf B KBapKOBOA MBTepHH, 

.l{Jm cpBBHeHHH nonyqeHHlll ABHHlll C pacqeTBIIH no STOA MOAenH H3 
HauepeHHlll ceqeHHA cc3ee,t) nepeaapSl,ltKH Osn Bl,lqTeH BMSA, oTaeqaOIIHA 
KBa3HCBo6o~ouy pollr,ltemm A-Hao6aps B npe,ltllonozeHHH, qTo pa3.IIH'IHl,le 
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KaHans H3Y'{aeuoA peaKI.tllH He HHTept>epHpYll'r .lij)yr c .lij)yrou. 
XapaKTepHCTHKH nonY'{eHH!ll nocne BH'IllT8HHH Sl,ltepHHX A-IlHKOB npHBeAeHH B 
TBO~e (qeTBepTBH KOHOHKa). Ha pHC,7 npeACTBBJleHH cneKTpH TpHTOHOB, 
oTeeqaDl!lle HeKBaaHcBoOo~oA qacm ~pe~anhHHX ceqeHHA H pacqera 
no o6cYJr,1taeuoA esme UOAenH, KaK B~o, HUeeTcH KaqecTBeHHoe cornacHe 
ABHH!ll H pacqeTa. 

B 8BKJll)t(eHHH c41<>puynHpOBaHH OCHOBHHe peaynhTBTH ,ltHCCepTBQHOHHOA 
paOora: 
I I.Bnepeue npH 3HeprHHX ny~a OT 5 AO II raB H3UepeHH 

,ltH{Nlepe~aJlbHHe ceqeHHH peaKI.tllH nepeaapSl,ltKH Sl,ltep renHH-3 B TpHTOHH Ha 
~ax yrnepoAa H IlpOTOHBX nOA HYneew yrnou co CTaTHCTlAeCKOA 
~O~OCThE ~ 5% H CHCTeUaTJAeCKOA norpemHOCThE OKOHO IO%. 

I . • 
2.0npeAeneHH ll>eHOUeHono~ecKHe xapaKTepHCTHKH peBKI.tllH, IlOK838HO, 

qTo peaKQHH nepeaapSl,ltKH Ha IlpOTOH8X onpeAenHeTCH, B OCHOBHOU, 
npoueccou A-BoaOYJr,1temrn: IIHllleHH, a B peaKQHH nepeaapSl,ltKH Ha Jl,lij)BX 
yrnepOAB C pOCTOU 8HeprHH CHBPSl,lta AOUHHHlJYll'r npoueccs C BHCOKHUH 
{=300 MaB) BOSOYJK,It8HliHMH R,IJJ>a-MmIIBHH,xaprucTepHCTHIW KOTOp:WC KaqecTB8H
HO OT~HqaJOTCR OT xapaKT8pHCTHK .6.-BOS6YJK,It8HHR npoTOHOB: 
a) UaKCHUfU Sl,ltepHoro A-IlHKB CABHHYT K MeHhmHU 3HeprHHU B030yl(,lteHHH, 
0) ero IIIHpHHB.c~ecTeeHHo ( ~ 2 paaa ) Oonhme, 
B) OTHOmeHHe BHXOAB peaKI.tllH B o6nacTH A-IlHKa HB H.lij)8 K BHXOA}' peBKI.tllH 
HB IlpOTOHBX B ~ 2 paaa esme, qeu OllH,ltBeTCH Ha OCHOBe rnayOepoBCKHX 
pacqeTOB, 

3.IlpoBeAeHO cpBBHeHHe 3KcnepHUeHTBJlbHlll ABHH!ll peaKI.tllH p(3He,t) C 
pacqeTa1111, KOTopoe noKaaeno, qTo peaKQHH nepeaapSl,ltKH Sl,ltep renHH-3 e 
TpHTOHH HB IlpOTOHBX YAOBHeTBOpHTeJlbHO BOCilpOH3B0,ltHTCH B paMKBX 
c~eCTBYJIIIHX TeopeTJAeCKHX nOAXOAOB, 

4.BHnonHeH pacqeT, noaeonHBmHA CAeHBTh BHBOA, qTo oco6eHHOCTH 
A-Sl,ltepH!ll B030Yllr,lteHHA HeJlb3H o6~HCHHTh B paMKBX ueXBHH3Ua 
KB83HCBo6o~oro pollr,lteHHH A-H3o68pH Ha HYMOHBX flAPB-IIHllleHH. BsAeneHH 
xapBKTepHCTHKH A-Sl,ltepHlll B030YJUteHHA, CBo60,ltH!il OT npHUeCH 
KB83HCBo6o~oro A-pollr,lteHHH H npoBeAeHO cpaeHeHHe C TeopeTlAeCKOA 
MOAenhE B.~.,nUHTpHeBa, KOTOpoe IlOK838HO KaqecTBeHHOe cornacHe pacqeTa 
H 3KCnepHUeHT8, ,l{Jm OKO~aTeJlbHOro BHBOAB O npHpOAe HBOJIIJ,!taewx 
3{NleKTOB TpeOyeTCH Oonee TlllBTeJlbliHA TeopeTJAecKHA 8H8nH3 C 
npHBJ1eqeHHeu sKcnepHUeHTBJlbHlll ABHH!ll no A-pollr,ltemm B .lij)yrHX peaKQHHX. 
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