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BeeoeHue 

B pa6oTax/l-4/ 6blno noKaJaHo, 'ITO BOJMO>KHO Bhi,IJ,e-
JIHTh TaKHe KHHeMaTH\feCKHe 06JiaCTH, r,IJ,e CDeKTp DpOTO· 
HOB • npo,IJ,yKTOB peaK~HH pd _. ppn npH 3HeprHJIX 
600c.650 M3B B OCHOBHOM cl>opMHpyeTCJI Ja C\feT JIH60 
o.u.HoKpaTHbiX NN - coy.u.apeuuii, nu6o .u.oyKpaTHhiX nepepac
ceJIHHii HYKJIOHOB HYKJioHaMH. cl»opMa cneKTpa cyll.{eCTBeHHo 
JaBHCHT OT TOrO, DpHHHMaiDTCJI JIB BO BHHMaHHe B3aHMO· 

.u.eiicTBHJI HYKJIOHHbiX nap B KOHe'IHOM cocTOJIHHH I BKC/ I 4/ . 
KaK noKaJanu pac\feTbl /4/ /eM. puc. 1/, npu yrnax 

BbiJieTa BTOpH\fHbiX DpOTOHOB 0 1 :=< 02 :::0: 50° JI.C. 34J4JeKTbl 
BKC npoJIBJIJIIDTCJI B Toii qacTH cneKTpa /100 M3B :.:; TP 'S_ 

~ 200 M3B/, r.u.e oenuKa ponh ,IJ,ByKpaTHoro nepepacceJIHHJI 
HYKJIOHOB. llpu 3TOM ponh BKC nocne o.u.uoKpaTHbiX NN -co
y.u.apeuuii OTHOCHTeJihHO HeBeJIHKa H ce\feHHe B OCHOBHOM 
cl>opMHpyeTCJI Ja C\feT ,!J,BOHHbiX nepepacceJIHHH HYKJIOHOB 
H BKC nocne J:lHX. PeaK~HJI pd-. ppn B TaKHX KHHeMaTu
\feCKHX YCJIOBHJIX ,!1,0 CHX nop He H3y\faJiaCb *, H 3TO nocny
)I(HJIO OCHOBaHHeM K DpOBe,IJ,eHHID ee 3KCDepHMeHTaJibHOrO 
HCCJie,IJ,OBaHHJI npH 3HeprHH OKOJIO 650 M3B. 

* 0TMeTHM, 'fTO npu 3HepruJix 200 <To < 1000 M3B peaK
~HJI pd -. ppn uccne.u.ooanacb JIHWh B .u.oyx pa6oTax /5,6/ , 

npu'feM B nepooii HJMepeHHJI ce\feHuii d
3 a/d~ dU 2d1j npooo

.u.unuch JIHW,!> o cHMMeTpH'fHoii KHHeMaTHKe (e~ = ~' T1 = T 2 ) , 
a oo BTopou - npu TaKux ycnoBHJIX, Kor.u.a HKC nocne o.u.
HOKpaTHbiX NN ·pacceJIHHH HrpaiOT OCHOBHyro pOJib. 
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Puc. 1. CneKmp npomoHoe om peaKijUU pd-+pnn npu To= 
= 650 M 3B, e1 = e 2 = 50 ° . Kpuea.JI 1 - y'lem moAb KO 
OOHOKpamHblX NN - pacce.JIHUU, KPUBQJI 2 - y'lem mOAbKO oey
KpamHblX NN - pacceRHUU, Kpuea.JI3 - coeMecmHbru y'lem ooHo
u oeyKpamHblXNN - pacce.JIHUU. a/ Ee3 y'lema BKC; 6/ c y'le
moM BKC; e/ cpaeHeHue KPUBbrx 1a u 36. 

H3MepeHue cneKmpa npomoHoe 

3KcnepHMeHThl npOBO~HnHCb Ha nyqKe npOTOHOB CHH

XpOl(HKnOTpOHa Jla6opaTOpHH .ll~epHbiX npo6neM, HMeiOil(HX 

JHepruro oKono 650 M3B. 
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CxeMa JKcnepuMeHTanLHOii ycTaHOBKH npuBe~eua ua 

puc. 2. Oua co~ep>KHT ~Be rpynnhl npoBono'IHbiX ucKpoBbiX 

KaMep, 3anyCK KOTOpbiX npOH3BO~HTC.Il Cl(HHTHnn.lll(HOHHbiMH 

C'leT'IHKaMH C 1 +C 4 , BKnJO'IeHHhlMH Ha COBna~eHH.Il H pe

rucTpHpyiOil(HMH 3ap.ll>KeHHble qaCTHl(hl, BblneTaJOil(He H3 

MHWeHH. Tenecuble yrnhl, nepeKphlBaeMble cqeT'IHKaMH 

nepBoro uanpaBneHH.Il ( c1' C2) H BTOporo HanpaBneHH.Il (C3, C4), 
HMenH 3Ha'leHH.Il ~Q 1 = 4,4 X }Q-3 cp H M12 = 2,5 X 10-3 

cp. 
CqeT'IHKH AC 1 u AC 2 BKnro'laJIHCL ua aHTHCoBna~eHH.Il 

CO C'leT'IHKaMH C 1-:- C4 . 
Me>K~Y ucKpOBbiMH KaMepaMH nepBoro uanpaBJieHH.Il 

MOrnH ycTaHaBJIHBaTLC.Il lilHJibTphl H3 anroMHHHJI HnH Me~H, 
~nuua npo6era qacTHU B KOTOphlx ucnonL30BanacL ~nH 

onpe~eneHHJI ux JHepruu. Ha BTopoM uanpaBneuuu ~Be 

~c~ 

I 

.p M 

-II -
,cf~ 

Puc. 2. CxeMa 3KcnepuMeHmaAbHOU ycmaHoeKu OAR uccAe
ooeaHUJI peaKijUU pd -+ ppn, 
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rpynnbl lilHJILTpOB noMell(aJIHCL COOTBeTCTBeHHO Me)l(~y C'leT· 
'IHKaMH c3-;- c4 H Me~y C'leT'IHKaMH C4.-;-AC2. IIo~6HpaJI 
TOJIIUHHbl :HHX lilHJILTpOB, Mbl MOrJIH Bbl~eJIHTL Cpe~H 'laC· 
THn, JieTJIIUHX no BTOpOMy HanpasJieHHIO, TaKHe, 
npo6er KOTOpbiX Jie)I(HT B 3a~aHHOM HHTepBaJie. 

HalllopManHJI c HCKpOBbiX KaMep C'IHTbiBanacL :meKTpoa
HbiM YCTpOHCTBOM, O~HCaHHe KOTOporo npHBe~eHo B pa· 
6oTe/7/ . ,lJ;aHHble 0 3aperHCTpHpOBaHHbiX C06biTHJIX no 
JIHHHJIM CBJI3H nepe~asanucL aa 3BM HP- 2116C HJIH 
"MHHCK· 22", r~e 'laCTH'IHO o6pa6aTb1BaJIHCL B pe)I(HMe 
"on -line" H 3anHCb1BaJIHCL Ha MarHHTHYJO JieHTy ~JIJI no· 
cne~YIOinero ,_JaHaJIH3a. IIporpaMMHoe o6ecneqeaue JToro 
JKCnepHMeHTa OnHCaHO B pa6oTax/8,9/ . 

lionee no~po6aoe ODHCaHHe JKCnepHMeHTaJILHOH CHCTe • 
Mbl co~ep)I(HTCJI s pa6oTe/12/. 

YcTaaosKa ucnbiTbiBanacL npu perucTpanuu npoToHos 
OT ynpyroro pp ·pacceJIHHJI /MHWeHL CH 2/. 06pa6oTKa no
ny'leHHbiX ~aHHbiX no nporpaMMaM /8,9/ ~ana cpe~aee 3Ha· 
'leHHe yrna paJJieTa npOTOHOB (}l +0 2 = 82° ± 0,5° H pa3HOCTL 
a3HMyTaJILHbiX yrJIOB ¢2 -¢J_ =180° ± 1,5°, 3TH nulilpbl 
xopowo cornac}'JOTCJI c O)I(H~aeMbiMH BeJIH'IHHaMH 
((} + (} )O)KW,ll, -=81,6°, (cp -cp )O)KW,ll, = 180°. 

llpu uccne~osaauJix peaKnuu pd ... ppn ucnonL3osa-
JIHCL MHWeHH CD 2 , C , co~ep)l(aswue paBHble KOJIH'IeCTBa 
yrnepo~a /cp = 40 MM, f co2 = 9,65 MM, f C = 4,7 MM/. 

06ll(HH BH~ cneKTpa npOTOHOB, npo~yKTOB :noii peaKnHH 
npu To = 650±1 M3B*, (}1 = 50° ±2° H (}2 = 50°±1,5°, 
npHBe~eH Ha puc. 3A. B CBJI3H C TeM, 'ITO HaH6onee HHTe· 
peCHbiM ~JIJI HaC JIBJIJieTCJI yqacTOK cneKTpa, COOTBeTCTBYJO· 
muii JlillileKTaM nepepacceJIHHJI HYKJIOHOB, ~anLHeiiwue onbiTbl 
6biJIH DOCBJill(eHbl ~eTaJILHOMy H3y'leHHIO 06JiaCTH 
100 S:1~ ~200 M3B. Pe3yJILTaTbl H3MepeHHJI JToro yqacTKa 
cneKTpa c pa36HeHHeM ero aa 6onee YJKHe JHepreTH'IeCKHe 
HHTepsanbl npuse~eHbl Ha puc. 3£. 

OneHKH cyMMapaoro BKJia~a peaKnuii MeJoaoo6paJosa
HHJI npH p d • COy~apeHHJIX B 'IHCJIO perHCTpHpyeMbiX HaMH 
npOTOHOB OT peaKnHH pd ->. p pn · 6biJIH noJiy'leHbl Ha OCHOBe 
JKCnepHMeHTaJILHbiX ~aHHbiX pa60Tbl / 10/ , 0Ka3aJIOCL, 'ITO 

* AsTopbl npHHOCJIT csoro 6naro~apaocTL B.II.3penosy 
H ero COTpy~HHKaM, npe~CTaBHBWHM ~aHHble 0 BeJIH'IHHe 
JHepruu npoTOHHoro ny'IKa. 

6 

·'.i 

j 

liD:i 

j'ltl',i 

~~·: ''· 
' .~:r: 

.,..... roa ..... .,.; ® 
7SO 

t~~o•• col_,; 

SOD $0 

IJO 2S 

I I 0 ~c; I I I Ill I .L . • •• D I I I I 80 
0 20 ~0 10 

0-. 10o ,So zOo 1So 
2SO lOO UO T,. ,Mil 

.Cic.tlil!·-· ® qut,o nlwlfMIW ® 
50 

,. 

0 

>o A 

20 

10 

,. 
,' 0) , 

' I J. ~ - ""I I 0 I I I I I ' I • , r 1 1 1 1 .. '·L- 1 I 2 ' 3 ' "I 5
1 

6 1 1 - -- .... • ,._ ... 

.-,---r-~--~--,---,---,----r-- I 

120 ,., 110 ,;, r,,;,, 110 t•o 160 110 T,., M~ 

Puc. 3. CneKmp amopu'lHbiX npomoHoa om pd-coyoapeHuii. 
A· o6111uii auo cneKmpa npu T0 =650:!:.1 M3B, 01 =50°:!:. 
:!:.2°, (}2 = 50°:!:.1,5°; E- y'lacmoK cneKmpa npomoH06, 
coomaemcmay~U#Uii 3¢¢eKmaM nepepacce~Huii HYKAOH06 npu 
't = 640:!:.1 M3B, 0 1 = 50° :!:.2° , (}? = 50° :!:.1,5° ; 
d- y'lacmoK cneKmpa npomoHoa, coomaemcmeyJOU#Uii 3f/i(JeKmaM 
nepepacce~HUU HYKAOH06 npu T)) = 640 :!:.1 M 3B, 01 =52, 50:!:. 
:t.1° , e

2 
= 50° :!:.1,5°. Kpuable ;a,6,a/- pe3yAbmambr meope

mu'lecKux pac'lemoa, abrnOAHeHHbrx Ha ocHoaaHuu zunome3 
/a,6,a/ coomaemcmaeHHO /eM. cmp. 12/. 
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ciJoH, coJ,ll,aaaeMwii MeJOHHbiMa npoueccaMa, He npeBbWiaeT 
HeCI<OnL.KaX npOI.{eHTOB OT aJy'laeMOrO HaMa 3cllclle.KTa. 

OcHoawaascL Ha 3Tax )l,aHHbiX a C'laTas, 'ITO ace Ja
peracTpapoaaHHble HaMa 'laCTal.{bl RBnRIOTCS npOTOHaMa, 
HaB)l,eM, 'ITO nonO)KeHaS l.{eHTPOB TS)KeCTeB nHKOB jpuc.3A 
a 3Ii/ cooTBeTCTBYJOT 3HeprasM Tp ;; 325 M3B a Tp::. 
:: 170 M3B. Ilono)l(eHae a ciJopMa nepaoro aJ 3Tax naxoa 
/TP:: 325 M3B/ Y.D.OBneTaopaTenLHO coana)l,aJOT c npe.D.c.Ka
JaHHsMa, OCHOBaHHbiMa Ha npe,ll,CTaBneHaSX 06 OCHOBHOB 
pona B ciJopMapoBaHaa 3TOB 'faCTa cne.KTpa O)l,HOKpaTHOrO 
NN - paccesHas. 

Ilpapo,lJ,yJia.Ka npa T P ::170 M3B nerxo noHRTL, ecna 
y'leCTL, 'ITO Bb16paHHaS reoMeTpag 'laCTa'IHO nepeKpbiBa
eTCS c reoMeTpaeii ynpyroro p d - paccesHas. Ecna 3TO 
Ta.K, TO npa yaena'leHaa yrna paJneTa peracTpapyeMwx 
'laCTHU 3TOT naK )l,On)KeH ac'le3aTL. IlonO)I(eHae )Ke ero, 
cooTBeTCTBYJOIUee npo6ery .D.eiiTpoHoB c 3Hepraeii T 0 :: 

::. 240 M3B jpaBHOMY npo6ery npoToHoB c 3Hepraeii 
"'170 M3B/, MO)KeT cny)KaTL penepoM npa onpe,ll,eneHaa 
3Hepraii peracTpapyeMwx qacTau. PeJynLTaTbl HJMepeHas 
Toii )l(e o6nacTa cnexTpa npoTOHOB I TP =100 .;- 200 M3B/ 
npa yrnax ax awneTa 01 = 52,5° ± 1° H 0 2 = 50° ± 1,5 ° 
/r.D.e ynpyroe pd -paccesHae .KaHeMaTa'lecxa acKnro'leHo/ 

npaBe,ll,eHw Ha puc. 3B B Ba.D.e racTorpaMMbl. BH,ll,HO, 'ITo 
nHK, COOTBeTCTBYJOll.{aB npo6ery npOTOHOB C 3Hepraeii 
"'170 M3B /.D.eiiTpOHbl c 3Hepraeii "'240 M3B/, ac'leJ. 
OcTaawascs qaCTL cne.KTpa o6ycnoaneHa HeynpyraM pd -
paccesHaeM a OTHOCaTCS .K o6nacTa, r)l,e OCHOBHOB BI<na)l, 
B ciJopMapoBaHae cne.KTpa BHOCST npouecCLI )l,BOBHOro 
NN -paccesHas a BKC nocne Hax. 

H3MepeHue a6coAKJmHoii eeAU'lUHbl 
ce'leHUJI 3rfo/JeKmoe nepepacceJIHUii 

A6COnJOTHble Bena'laHbl Ce'leHaB onpe,ll,ensnacL Ha OCHOBe 
cpaBHeHaS C.KOpOCTeB C'leTa npOTOHOB OT pea.KI.{Ha pd -> ppn 
a npoTOHOB oT ynpyroro pp-paccesHas, ce'leHae KoToporo 
aJBeCTHO. 
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,D;aciJciJepeHuaanLHoe ce'leHae d a/ d01 dO 2df1, ycpe,ll,HeHHoe 

no aHTepaany 3Hepraii ~ T a aHTepaany yr no a ~0 1 2 , 
nepexpwaaeMwx TenecxonaMa /1,2/, cBsJaHo c ce'lea'ae:M 
ynpyroro pp -paccesHas awpa)KeHaeM 

K d a Np d JPP 
------) = ·--· 

d0 1 d0 2 d T1 JI.c. NPP Jpd 

da 
~02 • ~ T (dO ) c · ~. M. 

1 I 

AHanora'IHas CBRJL )l,ns ce'leHas awneTa npoToHoB, 
npoaHTerpapoBaHHOrO no BCeM B03M0)1(HbJM 3Ha'leHaSM BX 

3Hepraii, aMeeT Ba)l,: 
2 N J K d ( d a ) = _.J!.!! • -Jll!.. __ ( a ) 

-- dO JI.e. N j ~0 d 0 c.~.M. 
I 2 pp pi • 2 I 

3.D.eCL N PP , Npd - xona'lecTBO JaperacTpapoaaHHWX npoTOHOB 
COOTBeTCTBeHHO OT ynpyroro pp -paccesHaS a OT pea.KI.{aa 
p d -> p pn ; Jp p , J p d - C'leT MOHaTopa Ja Bpe:MS peracTpa
uaa npoToHoB cooT:BeTCTBeHHO oT pp- a pd-paccesHas; K
.Ko3cllcllauaeHT nepeao)l,a ce'leHas ynpyroro pp -paccesHas a3 
C.I.{.M. B n.c. B HaWeM cnyqae /To= 640 M3B/ K/0=90° /= 

da 
=3, 1; ( --)c '-1 •

1
- ce'leHae ynpyroro pp -paccesHas B cacTe-

dO • .... 

Me ueHTpa Mace. 
HJMepeHaJI npoao)l,anHcL c noMOIULJO .D.BYX BI<nJO'IeHHbiX 

Ha COBna)l,eHaJI TeneC.KOnOB, .Ka)l()l,bJB a3 .KOTOpbiX COCTOJin a3 
4 nocne,ll,OBaTenLHO pacnono)l(eHHbiX c'leT'Ia.KoB. BwpeJae
Mble TenecxonaMa TenecHwe yrnLI aMena JHa'leHaJI ~0 I = 
= 1,25 x 10-3 cp, ~0 2= 2,69 x 1o-3 cp. 

Ilocne nepaoro a nocne TpeTLero C'leT'Ia.KoB Morna 
YCTaHaanaBaTLCJI fllanLTpbl a3 anroMaHaJI Hna Me)l,a. 
HcnonLJOBaawascJI B pa6oTe JneKTPOHHaJI cxeMa no3aonJina 
Bbl)l.enSTL Ta.Kae C06biTHJI, .KOTOpble COOTBeTCTBOBana pe
raCTpauaa o6oaMa TenecxonaMa 'facT au c npo6eroM, 6onL
WaM TOnll.{aH nepBbiX fllanLTpOB a MeHLWaM CYMMapHbiX 
TOnli.{BH fllanLTpOB, ycTaHOBneHHbiX B .Ka)K)l,OM a3 TeneC.KOnOB . 

. Ilpa ycTaHOBKe B TenecKonax fllanLTpOB COOTBeTCTByro
ll.{aX TOnll.{aH 3TO )l,aBano B03M0)1(HOCTL onpe)l,enaTL 'lacno 
xoppenapoaaHHblx nap 'lacTau, npo6era KOTopwx ne)KaT 
a npe,ll,enax aw6paHHoii 'facTa )l,aarpaMMw· pacceJIHaJI ac
cne.D.yeMoii peaxuaa.· 
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llonpaBKH ua noTepH qacTKU B nornoTHTensx 3a cqeT 
MHOrOKpaTHOrO pacceBHHB, B,l(epHbiX B3aHMO,I(eiiCTBHii H He-
3~eKTHBHOCTH cqeTqHKOB OUeHHBanHCh B OnbiTaX C npo
TOHaMH H3BeCTHOii 3HeprHH /Hcnonh30BanHCh npOTOHI:d OT 
ynpyroro pp -pacceBHHB/. 

llpH onpe,l(eneHHH ceqeHHB peaKUHH p d -+ pp n , KaK H npH 
H3MepeHHH cneKTpa npoTOHOB ee npoAYKTOB, npHMeHs
nuch MHWeHH CD 2 , C . llpH H3MepeHHBX noToKa npo
TOHOB OT ynpyroro pp -pacceBHHB HCnOnh30BanHCh MHWeHH 
CH 2 H C , yAansnHCh cllHnhTpbl H TenecKonbl pacnonaranHCh 
no,!( yrnaMH ()I =.() 2 = 40,5° n.c. OTHOCHTenhHO HanpaaneHHB 
nyqKa, qT(Lt COOTBeTCTBOBano yrny pacceJIHHB B C.U.M. 
() = 90° . 3HeprHB HaqanhHOrO nyqKa npOTOHOB npH 3THX 
H3MepeHHBX paBHJinach 640 ± 1 M3B*. 

,D;ucllcllepeHuHanhHOe ceqeHHe ynpyroro pp -paccesHHB 

( ~~ ) c.~M = /2,07 ± 0,03/ M6apH/cp 

6blno B3BTO H3 pa6oTbl/11/ , BbiDonBeBHoi nps T 0 = 657 M3B. 
llpoBe,l(eHHble BaMH H3MepeHBB noKa3anH, qTO HHTe· 

rpanhBoe no 3HeprHJIM ceqeBHe BblneTa npoToHOB oT pd
coyAapeHHii npH ()I = 40,5° ± 1° , () 2 = 40,5° ±1 ,5° BMeeT 

.aensquHy 

2 2 
( d a ) = /212± 1/ M6apH/cp · 

--
1
dn

2 
JI.c. 

,D;ucllcllepeHuBanhHoe ceqeBHe peaKUBB pd-+ppn , ycpeA
HeHHoe no 3HeprHBM 130 ~ T P ~160 M3B npB yrnax BblneTa 
npOTOHOB ()1 =51,5°±1°, ()2=51,5°±1,5° 61:dnOHaii.l(e· 
HO paBHbiM 

3 
( -- dd~ dT) = /3,0±0,7/ MK6apH//cp

2
• M3B/. 

1 2 1 JI. c. 

* CM .. nPHMeq. Ha cTp. 6. 
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CpaeHeHue 3KcnepuMeHmaAbHbiX oaHHbiX 
c pe3yAbmamaMu meopemu'lecKux pac11emoe 

Bhlwe ynoMHBanoch, qTo B peaKUHH pd .... p pn npH yrnax 
Bl:dneTa npOTOHOB, COOTBeTCTBYIOIUHX yrnaM Bl:dneTa qacTKQ 
OT ynpyroro pp ·pacceBHHB, OCHOBHYIO ponh HrpaJOT npo
UeCCbl OAHOKpaTHoro pacceBHHB HyKnoHoa. YqeT ABYKpaTHbiX 
NN- pac ce BHBii B B3aHMOAeiicTBBB HYKnOHHI:dX nap a KOHeqBoM 
COCTOBHHH npH TaKOii KHHeMaTHKe noqTH He H3MeHBeT Be
nuqHHbl eeqeHHB ueene.l(yeMoii peaKUHH. CpaaHeBHe nonyqeH
Hl:dX npH TaKoii KHHeMaTHKe 3KenepHMeHTanhHbiX ,l(aHHbiX 
e pe3ynhTaTaMH TeopeTuqecKHx pacqeToB no3aonseTnpo
aepHTh npaBHnhHOCTh TeopeTHqecKOrO OnHCaHHB KBa3Hynpy
roro NN- paccesHHJI a uenonh3yeMoii MOAenB peaKUBH. 

CpaaHeHHe pacqeTBoii aenuqHHbl ceqeHHB BblneTa npoTo-

2 
TOHOB Ha yrnbl 81 =.() 2 = 40,5°( d a ) =275 M6apH/cp2, 

dO 1 dO 2 TOOp. 

ycpe.I(BeBHoro no yrnoaoMy pa3peweBHIO 3KcnepuMeHTanhHoii 
ycTaHOBKH e 3KenepHMeHTanhHbiM ero 3BaqeHHeM 

d2
a 

(dOl d 0 2 )3KC11 = /272_± 7 I M6apH/cp 2 • eBSAeTenheTayeT 0 xo-

poweM TeopeTHqecKOM OnHeaHHH 3TOrO 3KenepHMeHTa. 
PaHee Ml:d OTMeqanu /1/, qTo H3MepeHBble npu To = 

3 
= 600 M3B /5/ AHcllcllepeHUHanhHble eeqeHHB ( dO j ({ dT ) 

1 2 I 
B o6naeTH KBa3Hynpyroro NN-paecesHHB xopowo onucblaa-
JOTes npOCTI:dM HMnynheHbiM npB6!JWKeHHeM. 06 3TOM ro
BOpHT H KaqecTBeBHoe cornacue nono)l(eBHB H cllopMbl H3Me
peHHoro HaMH nHKa OAHOKpaTBoro NN-paeeesHHB c pe-
3YnhTaTaMH TeopeTHqeCKHX paeqeTOB /eM. eTp. 8 H 
puc. 3A/. 

Bee cKa3aHHoe no3aonseT yTaep)l(.l(aTh, qTo o6naeTh, 
rAe npeHMymeeTBeHHo pa6oTaeT OAHOKpaTBoe NN-paeces
HHe, npaBHnhHO OT06pa)l(aeTCB HCnOnh3yeMbiMH HaMH MO
.I(enBMH. 

H3yqeHHe 
()1 = () 2 ~ 50 

pd-eoy.l(apeHHii npu yrnax BblneTa npoToHoB 
eOOTBeTCTByeT TaKHM KHHeMaTHqeeKHM yeno-
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BHJIM, KOr,IJ;a 3Ha'IHTeJibHO pa3JIH'I8JOTCJI pe3yJibTaTbl pacqe

TOB, OCHOBaHHbiX Ha ,IJ;ODy~eHHJIX, 'ITO rJiaBHYJO pOJib B Me

xaHH3Me peaKD;HH p d -+ ppn DpH Bb16paHHOB KHHeMaTHKe 

HrparoT: 

a/ O,IJ;HOKpaTHble NN -pacceJIHHJI H BKC nocne HHX, 

6/ O,IJ;HOKpaTHble H ,IJ;BOBHble NN -pacceJIHHJI 6e3 BKC, 

s/ o,IUioKpaTHble H ,IJ;BOBHble NN -pacce.IIHHJI H BKC KaK 

nocne O,IJ;HOKpaTHbiX, TaK H nocne ,IJ;BOBHbiX NN-pacceJIHHii. 

ConocTasneHHe 3KcnepHMeHTaJibHbiX ,IJ;aHHbiX c npe,IJ;cKa-

3aHHJIMH rHDOTe3 /a,6,B/ npOBO,IJ;HJIOCb Ha OCHOBe x2 
·KpHTe

pHJI. llpH Bbi'IHCJieHHH x2 6biJIH HCDOJib30BaHbl CJie,IJ;yro~e 
~ 

3KCDepHMeHTaJibHble ,IJ;aHHbie: 

1. Haii,IJ;eHHoe HaMH ceqeaHe BbiJieTa npoTOHOB c 3HeprH

eii T = 130.;-160 M3BHa yrJibi 01 = 51,5°±1°, 02 = 
= 51,5° ± 1,5° 

d3a 2 
(dO dO d'I/)K~/3,0±0,7/ MK6apH//cp ·M3B/. 

1 2 

2. H3MepeHHblii HaMH 3HepreTH'IeCKHii cneKTP npoTOHOB 

/eM. puc. 3B/, perHCTpHpyeMbiX DO,IJ; yrnaMH 01 = 52,5° ± 1°, 

0 2 = 50° ± 1,5° K Ha'laJibHOMY ny'IKy. llpH pac'leTaX H3· 3a 

He,llOCTaTO'IHOB CTaTHCTHKH OT,IleJibHble KaHaJibl rHCTOrpaM

Mbl 6biJIH o6'be,llHHeHbl cne,llyro~HM o6pa3oM: I 1 =N1 + N2 + N3 , 

I
2

=N 4 , I
3

=N 5 , I 4 =-N6 , I 5 =N7 +N 8,I6 =N9 +N10+N11 • 

3. ,L\HcllcllepeHu;HaJibHble ceqeHHJI d
3 
a/ d01 d02dTI,H3MepeH

Hble npH T0 = 600 M3B/5/ . KaqecTBeHHOe cpasaeaHe 3THx 

,llaHHbiX C HaWHMH Bbi'IHCJieHHJIMH DpOBO,IlHJIOCb B pa6oTe/4/. 

B CBJI3H c TeM, 'ITO npH 01 = () 2 "'41° npe,llcKa3aHHJI rHno

Tel /a,6,B/ npaKTH'IeCKH COBDa,llaiOT, ,llJIJI cpaBHeHH.R C Teo· 

peTH'IeCKHMH pacqeTaMH Mbl Bbi6paJIH H3MepeHHbie B pa-

6oTe /5/ ceqeHHJI BbiJieTa npoTOHOB Ha yrnbl e1 =0 2 28°-'- 38°, 

44" .,_ 56° • 

llpH 06Cy)l(,lleHHH ,llaHHbiX, DOJiy'leHHbiX B pa6oTef6/ 

flO = 585 M3B/, Mbl OTMe'laJIH/4/, 'ITO 3TH H3MepeHH.R Bbl· 

DOJIHeHbl B TaKOB KHHeMaTHKe, KOTOpaJI Tpe6yeT BKJIIO'IeHHJI 

B TeopeTH'IeCKYJO MO,IleJib npou;ecCOB THDa "DO,IlXBaTa" Ha

JieTaiO~eii qacTHu;eii O,llHoro H3 HYKJIOHOB ,lleiiTpoHa. llocKOJib-

12 

KY B HCDOJib30BaHHbiX HaMH MO,IJ;eJIJIX 3TH 3cllclleKTbl He Y'IH· 

TbiBaiOTCJI, Mbl C'IHTaeM Heu;enecoo6pa3HbiM DpOBO,IlHTb KOJIH· 

'leCTBeHHOe CODOCTaBJieHHe 3THX ,llaHHbiX C HaWHMH pac'leTa

MH. 

TeopeTH'IeCKHe 3Ha'leHHJI H3MepeHHoro HaMH .llHcllcllepea-

u;aaJibHoro ceqeHHJI d
3 a I dO 

1 
dU 

2
dT

1
, cooTBeTCTBYJOID;He yno

MJIHYTbiM BbiWe rHDOTe3aM, DpHBe,lleHbl Bl III06A. J. 

Pac'leTHble <}}opMbl cneKTpa npoTOHOB oT peaKD;HH p d-+ ppn 

,llJIJI ranoTe3 /a,6,s/ noKa3aHbl aa puc. 3B /KpHBble a,6,B 

COOTBeTCTBeHHO/. TeopeTH'IeCKHe KpHBble HOpMHpOBaHbl Ha 

3KcnepaMeHT B cepe,llHHe KaHana ,Ng4. 

Pe3yJILTaTbl o6pa6oTKH ,llaHHbiX BMecTe co cTeneHLIO 

COOTBeTCTBHJI ( 17) Ka)l(,llOH H3 rHDOTe 3 3KCDepHMeHTaJILHbiM 

,I(aHHLIM DpHBe,lleHbl B III06A. 2. 
H3 Ta6JIHUbl BH.IlHO, 'ITO 3KcnepHMeHTaJILHble ,llaHHble 

nyqwe scero cornacyJOTCJI c pac'leTaMH, BbiDOJIHeHbiMH Ha 

OCHOBe rHDOTe3bl /B/, T.e. B npe,I(DOJIO:>KeHHH, 'ITO B Mexa

HH3Me pd -coy,llapeHHB Ba:>KHYIO pOJib HrpaiOT O,llHOKpaTHble 

a .nsyKpa THble NN- coy,napeHHJI H B3aHMO.IleiicTBHJI HYKJIOHHblx 

nap B KOHe'IHOM COCTOJIHHH. 

BnepBLie 3KcnepHMeaTaJILHO ycTaaosneHHblii 3Ha'IHTeJIL

HbiH BKna.n BKC nocne .llBYKpaTHbiX NN- coy,napeaHii yKa3bl

saeT Ha :>KeJia TeJILHOCTb TeopeTH'IeCKOrO H 3KCDepHMeHTaJIL

HOrO DOHCKa TaKHX KHHeMaTH'IeCKHX YCJIOBHB, npH KOTOpbiX 

oKa:>KeTcJI B03MO)I(HbiM Bbl,lleJIHTL BKJia,ll NN - nepepacceJIHHii 

Bblwe BToporo nopJI,nKa. 

ABTOpbl Bblpa)l(aiOT CBOIO HCKpeHHIOIO 6naro,llapHOCTL 3a 

DOCTOJIHHbiH HHTepec K pa6oTe, DOMO~b npH ee BbiDOJIHeHHH 

H MHOrO'IHCJieHHble DOJie3HLie o6cy:>K,IleHH.R B.ll.,L\)I(eJieDOBY 

a JI.H.JianH,Ilycy. 

MLI rny60KO 6naro,IJ;apHbl H.H.ConHu;esy, n.B.CHMOHOBy, 

JI.B.qepKaCOBOH, B COTPY.IlHH'IeCTBe C KOTOpbiMH 6b1JIH npo

Be,lleHLI ODHCaHHble H3MepeHHJI, r .H.JILIKaCOBy, JI.A.llepM.R· 

KOBOH, M • .6. rony6esoii, yqacTBOBaBWHM B BbiDOJIHeHHH Ba)l(

HbiX 3TaDOB pa60TLI, KOJIJieKTHBaM H3MepHTeJILHOrO D;eHTpa 

H OT,IleJia CHHXpOD;HKJIOTpOHa Jla6opaTOpHH JI,I(epHbiX npo6JieM, 

DOMO~b KOTOpbiX o6ecne'IHJia B03MO:>KHOCTL DpOBe,lleHHJI 

3TOrO HCCJie,llOBaHHJI. 
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l 

Ta6AUfla 1 

fHnoTeaa a 6 B 

3 
d a/df1 1 ,df!

2
,dT

1
, 0,5 1,3 3,5 

MK6apu/ ( cp2 • MaB) 

~ 

Ta6Aufla 2 

Pe3yAr.ma•w conoclla6AeHU.R meope•u-.ecKux pac-.emo6 c 
3KCnepUMeHIIIUAbHbiMU OUHHbiMU, noAy-.eHHbiMU HUMU npu 
3Hepzuu OKOAo 650 M3B u 6 pa6ome/5/ npu 3Hepzuu 
600 M3B 

'iHcno 'iHcno x2 Jlnst 1 I"HDOTe3bi BenH'iHHa TO'ieK cTen. 
cso6. a 6 B 

3 
d a/df! 1 df! 2 dT 1 1 1 12,8 5,9 0,5 

( HalllH H3MepeHHSI) 

cneKTp npOTOHOB 6 5 11,5 4,8 3,2 
( HalllH H3MepeHHSI) 

3 
15 15 48,7 42,0 23,2 d a/d0 1 d0 2dT1 

(pea~ pa6oThd5/) 

cyMMa 22 21 73,0 52,7 26,9 

TJ «1% « 1% 17% 
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