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1. 3Kenep11MeHT BbmonHeH Ha npoToHHOM e11HXpoTpoHe UEPH' a e no

MOIUhiO HefiTpOHHOI"O eneKTpoMeTpa lielloeTaiOIU11X Maee/1 I. UenhiO pa6oTbi 

HBnHeTeH 11eenellOBali11e peaKU1111 

(1) 

B6mw11 nopol"a pO.lKJleH11H 3,3 - 11ao6apb1 (390 MsB). f1p11 sHepl"1111 447 MsB 

KpOMe peaKU1111 (1) MOI"YT 111lT11 peaKU1111 

0 ... rr y n (2) 

(3) 

CyMMa nonHhiX ceqemrfi peaKUHfi ( 2) II ( 3) no oueHKaM pasHa 

0,1 - 0,2 M6 11 B lla!Iaofi: pa6oTe ST11 KaHanbi He paeeMaTp11BaiOTeH. flosroMy 

B llanhHefiweM aHan11ae npellnonal"aeTeH, 'ITO oeHoBHbiM aeynpyl"11M KaHanoM 

HBnHeTeH peaKU11H ( 1 ) • ll114Jt!JepeHUManhHbie eeqeH11H HefiTpOIIOB OT 3TOil peaK

U111I 6bJn11 113Mepelibi Eap11weM ll llp.f2/ npll sHepl"11HX 374, 417 11 454 Msa. 

OllliaKo np11 SHepl"ll11 454 MsB 113MepeHnH 6bmll abmonHeHbi ronhKO a nHTep

aane yrnoa BbmeTa HefiTpoHoa a na6oparopHofi eneTeMe io :.... 25°. 

B llEIIUIOM sK·enepnMeHTe naMepeHbi Ant!JcjlepeHu11anhHbie eeqeHnH peaKU11U 
0 0 • 

B HIITepaane yl"nOB 20 - () MaKe. ( () MaKe. -v 00 ) HpU Sllepl"Ull ( l ) 

447 Msa. KpoMe Tol"o, a oTmique oT sKenepnMeHTa Eap11wa n Ap,/2/ a AaH-

·3 



HOii pa6oTe per:n:cTpHpOB8niiCb He TOnbKO HeiiTpOHbl 1 HO H. y -:-KBBHTbl OT 

0 
pacnanoB rr -MeaoHoB. 

HHTepec K 9TOii peaKUHH CBH38H C TeM, ~TO 9TO OAHH H3 ABYX OCHOB

HbiX K8HanOB
1 

B KOTOpbiX MO:lKeT 
1
UpOHBHTbCH ( 1T TT ) -B3BHMoneiiCTBHe B KO

He~HOM COCTOHHHH C H30TOIIH~9CKHM CIIHHOM T= 0 ; B ~aCTHOCTH 1 MOI'YT Ha-

6monaTbCSI oco5eHHOCTH B o6naCTH ManbiX 3Ha~eHHii MaCe ABYX 1T -Me30HOB, 

CBH3aHHbie c llpoSIBneHHeM T.H. TpeyronhHOii n:n:arpaMMbx/3,4/ B6n:n:a:n: 11opora 

po:lKneHHH ~3 3 :n:so6apbi. Bbx6op aHepr:n::n: onpenemmcn TaK:lKe TeM, ~To np:n: 

6nH3KHX 9H9pl'HHX HMenHCb naHHbie 110 BCeM OCTanbHbiM KaHaiiaM. peaKUHii 

rr N ... rr rr N , ~To Ba:lKHO nnn llpoBeneHHH neTanbHoro llapu:n:anhHo-BonHoBoro 

aHan:n:aa. 

8KCIIepHM9HTanhH8H yCT8HOBK8 CXeMaTH~eCKH llOKaSaHa JIB pHC. 1. ily

~OK OTpHUBTenbHbiX TT -Me30HOB MOHHTOpHpOBancg C~eT~HKBMH 1,2 H 7 i pas-

. ~ 
5poc ny~Ka 110 HMIIynbCY COCTaBnHn ~ "' 1%1 HHT9HCHBHO~Tb - 105 Me3o-p . 

HOBIUHKn. TipHMeCb J1. H e cocTaBnnna 11%. PacTH)I{Ka IIY~Ka - 250 - 300MceK. 

BonoponHaH MHllleHb nn:n:Hoii 10 eM H nHaMeTpoM 6 eM 5bma oKpy:lKeHa c~eT

~:n:KaMH S H 4
1 
~TO 1103BOnHnO BbinenSITb peaKUHH TOnhKO C HeiiTpanbHbiMH 

BTOpH~HbiMH ~aCTHUBMH. HeiiTpOHbl pei'HCTpHpOBanHCb OAHHM H3 IIHTH CUHH

THnnHUHOHHbiX C~eT~HKOB 1 KB)I{Ablii H3 KOTOpbiX HMen J:lnHHY 160 CM H llH8M9Tp 

10 CM. 

Cu:n:HT:n:nnnTopbi llpocMaTp:n:Ban:n:cb c o5o:n:x TopuoB ( A H B ) ¢oToyM-

HO)KHTennMH 56AVP. 8TO 1103Bonnno OllpeJlenHTb C TO~HOCTbiO :!:..3 CM KOOp

llHHaTy TO~KH B3aHMOJl9llCTBHH HeiiTpOHa B CUHHTHnnHTOpe 110 pa3HOCTH,BpeMe

HH pacnpOCTpaHeHHH CBeTOBOI'O CHI'Hana no o60HX ~3y/6/ •. 0AHOBpeMeHHO 

H3Mepnnocb BpeMH 11poneTa oT 5aaoBoro c~eT~HKa 1 llO Bepxaero (B) H HH:lK

Hero (A) Topua HettTpOHHOI'O c~eT~HKB. ilyTeM ycpeJlHeHHH 9THX ABYX H3-

MepeHHii onpenenHnOCb BpeMH nponeTa HeiiTpOHa C TO~HOCTbiD ~0,8 HCeK. 

C~eT~HK S { 160 X 60 X 11 5 CM3) BKniO~eH Ha aHTHCOBII81l9HHH H HCKniO~a

eT aapg:lKeHHbie ~aCTHUb11 neTHIUHe B CTOpOHY HeiiTpOHHbiX c~eT~HKOB •. llnH 

aMnn:n:TyJlHOI'O aHanH38 pei'HCTpHpOBanHCb TBK:lKe BenH~HHbl HMIIynbCOB C o5o

HX BbiXonoB ~3Y A H B • TipH o6pa6oTKe Ha 8BM oT6paCbiBan:n: Cb cny~aH, 

KOrlla cpa6aTbiBan 6onee ~eM OllHH ~8Y Ha KoHuax A :n:'n:n: B • C noMOIUbiO 

TeXHHKH COBUalleHHii OT6:n:panHCb cnyqaH, KOI'AB HeiiTpOH pei'HCTpHpOBancn 

B 3Bil8HHOM HHTepBane BpeMeHH nponeTa {12 of 54 HCeK) • Ben aneKTpOHHa.st 

4 
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PHc.' 1. 06mHfi BH~ aKcnepHMeHTanbHOfi ycTaHOBK 
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DHbi, HO H y '7KB8HTbi OT 

1 9TO OAHH H3 ABYX OCHOB

-B38HMOAencTBHe B KO-

; B 'J8CTHOCTH 1 MOI"YT Ha

IIH Mace ABYX " -Me30HOB1 

,aMMbi/3,4/ a6nu3H nopora 

nsmcst TaK~e TeM, 'ITO npH 

•anbHbiM KaHanaM peaKUHH 

10r0 napUH8nhHO-BOnHOBOI"O 

1 noKa3aHa Jia pHc. 1. Tiy-

C'Ji!lT'JHKaMH 1,2 H 7 i pa3-

HHTeHCHBHOCTb - 105 M930-

<K8 ny'IK8 - 250 - 300MCeK, 

; CM 6bin8 OKpy~eHa C'Ji!lT

i TOnbKO C HeiiTpanbHbiMH 

IHCb OAHHM H3 nstTH CUHH

n AnHHy 160 CM H AHaMeTp 

)PUOB ( A H B ) cpOTOyM

c TO'JHOCTblO t3 CM Koop-

' lSITOpe no pa3HOCTH BpeMe-

X: <1>3Y /5/, .0AHOBpeMeHHO 

1 AO aepxnero (B) u nu~-
' cpeAHeHHst aTux ADYX 113-

e TO'JHOeTblO ±_0,8 HeeK, 

ITueoanaA9HHSI H ueKnlO'Ja

fi:TpOHHbiX e'Ji!lT'JH.KOB,. Llnst 

3nH'JHHbi HMnynbCOB C 060-

1\ oT6paebiBanu eb eny'IaR, 

x A umr B • C noMOIUbiO 

HefiTpOH perHeTpHpOsane~ 

t .!leeK). Best aneKTponHaS1 

""· ~ 
liA ·· lSA ' ' / ' "" 

--------L 

PHC,. I, 06nmlt BHA SKCnepHM9HT8nbHOit ycTSHOBKH, 
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nn~opMaUHR anR Ka~oro cnyqag c nRTH rnKan n oanofi roaocKonnqecKofi 

gqefiKH aanHCbiBanacb Ha llRTHllOPOlliequyro 6yMa)I{HyiO neHTY C UOMOlllblO nep

~opaTopa. TaKaR aanHCh coaepmana nonnyro HH~opMaunro o nefiTpone (ns

' a naMepenne epeMeHH ,~.. Mepenne KoopanuaTbi onpeaenHeT yron BbmeTa 0 n { 

) H noaeonHna nonyqaTb cneKTP ne-nponeTa aaeT eennqnuy nMnynbca IP 
, D 

aocTaromnx Mace. KpoMe nefiTpona B aaHHOM aKcnepnMeuTe aononunTenhHO 
0 

-KBaHThi oT pacnaaa " perncTpnpoeannch Y -Me30HOB C UOMOIIIblO CHCTe-

Mbl OllTHqeCKHX HCKpOBbiX KaMepj KOTOpbie noqTH nonHOCTblO OKpymanH Boao

poaHyiO MnrneHb. He6onbrnaR menb rnnpnnofi ~ 10 eM ocTaBanach B nanpaB

nennn nyqKa H uefiTpOHHbiX cqeTqHKOB. CTeHKll HCKpOBbiX KaMep 6binll Bbl

nonHeHbl H3 nnaCTHH uepmaBeiOIIIefi CTanH TOniiiHHOH 1,5 MM. I!JnpHHa HCKpO

BbiX npoMemyTKOB 6brna 6 MMo 
; 

11cKpOBhie KaMephi 6bmH naroToeneHbi B euae Moaynefi aeyx paaMepoe: 

60 X 60 CM2 H 60 X 120 CM2 • EnoK KaMep co6npanCR H3 USITH Moaynefi, ,Kam-
, '·. 

ahiH H3 KOTOpbiX COCTOS!n H3 10 npoMemyTKOB, Bcero B ycTaHOBKe HMenOCb 

4 6noKa pa3MepoM 60 X 60 CM2 H 2 6noKa pa3MepOM 60 X 120 CM2, TO eCTb 

300 HCKpOBbiX npoMemyTKOB. ToniiiHHa Ka)l{llOrO 6noKa COOTBeTCTBOBana 4 pa

llHaUHOHHbiM ammaM ( ~ 8 CM CTanH) • 

C UOMOlllblO CHCTeMhl aepKan H306pameHHH BCeX HCKpOBblX KaMep ( B llBYX 

opToroaanbHhlX npoeKUHstx) ~oTorpa~npoeannch OllHHM ~oToannapaTOM na-He

nepcpopnpoeaanyro nneHKY rnnpnuofi 35 MM. <l>oTorpacpnpoeanoch oano co6hiTHe 

B onuoM UHKne ycKopuTenR, qTo nHMHTHpoeanocb cKopocTbiO neuTonpoTstmiioro 

MeXBHH3Ma ( ""1 Kaap/ ceK ) • 

HefiTpo!IHhle cqeTqHKH pacnonaranHCb na paccTOHHHH ~ 2 M oT eoao-

poauofi MHlli9Hll H noKpbiBanH HHTepBan yrnoB BbmeTa B na6opaTOpHOH CHCTe

Me oT 20 ao 60°. PerncTpnpoeanncb aefiTpOHhl B HHTepeane epeMeHH npone

Ta OT 12 ao 54 HC9K
1 

qTO COOTBeTCTByeT HHTepBany HeaoCT8IOIIIHX M8CC 

0 - 450 Mae n nuTepeany nMnynbCOB nefiTpoua' 600 - 150 Mae/c. 

Ha puc. 2 u 3 noKaaaaa KHHeMaTHKa peaKUHH (1). KaK euauo H3 puc.3, 

Bhi6paHHhiH uuTepean epeMeHH nponeTa BKnroqaeT qaCTh peaKUHH nepeaapstaKH 

" - p _, " 0 -n ; nHK oT 11° -MesoHOB B pacnpeaeneHHH no uenocTaromefi Macce 

ncnonbsoeancst anst KOHTponR pa6oTbi annapaTyphi. 

6 

\ 

P:~~c. 2. K:~~ueMaTHKa peaKuHH ( 1). Ocb a6cu:11cc - yron BbiJ 
B na6opaTOpHOfi CHCTeMe1 OCb opnHH8T - KHHSTHqecKaSI 9H8 
B na6opaTopuoA cHcTeMe. CnnowHbie KpHBbie - nHHHH onuue 
m11 011 0, fiYHKTHp - nHHHH onHH8KOBOrO yrna Bb!n8Ta HSfiTpC 
ueuTpa Mace. 



onHofi roaocKonHqecKofi 

ro neHTY c noMomhro nep

JMauHro o aefiTpoHe (Hs

' a H3MepeHHe BpeMeHH 

mna nony'laTb cneKTp He-

repHMeHTe aononHHTenbHO 

•30HOB C DOMOmbiD CHCTe

JnHOCTbiD OKPY*anH BOAO

:M ocTaBanacb B nanpas

:KpOBbiX KaMep 6binH Bbl

t 1,5 MM, llJHpHHa HCKpO-

MOAyneft ABYX pa3M~pOB! 

~SI H3 DSITH MOAynefi, KS*

ro B ycTaHOBKe HMenOCb 

>M 60 X 120 CM2, TO eCTb 

Ka COOTBeTCTBOBana ·4 pa-

X HCKpOBblX KaMep ( B ABYX 

HM ~oToannapaToM aa.ae

~Hposanocb oaao co6biTHe 

:opOCTbiD neHTODpOTSI*I!OrO 

:cTOSIHHH "' 2 M OT BOAO

ra B na6~paTopaofi cncTe~ 

:aTepsane npeMeaH npone

Bany HeaocTaroumx Mace 

600 - .150 MaB/c. 

(1), KaK BHAIIO H3 pnc,3, 

aCTb peaKUHH nepeaapS!AKH 

~m no neaocTaromefi Macce 

Pile, 2. KHHeMaTHKa peaKUHH ( 1), Ocb a6cuucc - yron B&IneTa aelhpoaa 

B na6opaTopaofi CHCT9M9t OCb opaHIIST - KHII9TH'I9CK8H SlleprHH llefiTpOIIa 

B na6opaTopaoA CHCTeMe, CnnOWHbl9 KpHBbl9 - nHIIHH_ oaHHSKOBOfi MSCCbl 

m17 017 0, nyiiKTHp - nHIIHH oaHIISKOBOro yrna BbineTa llefiTpoaa B CHCTeMe 
UOIITpa Mace, 

7 
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Pnc. 3. KnueMaTnKa peaKUHH (1) B o6nacTn, orpaunqeuuoA aKcnepnMenTanb
uoA ycT8HOBKOA. no OCH 80CUHCC OTnO*eHO BpeMH nponeTa aeftTpOH8 OT 
MHW6HH no ueATpOHHOrO C'I~T'IHK8 1 IIO OCH opnHH8T - p8CCTOHHH6 BnOnb 
HeATpOHHOrO C'I~T'IHK8o CnnOWHbi6 KpHBble - nHHHH onHH8KOBOA HenOCT810WeA 
M8CCbl

1 
nyHKTHp - nHHHH onHH8KOBOrO HMIIynbC8 aeATpOH8 B naoopaTOpHOA 

CHCTeMe
1 

WTpHX-JIYHKTHp - nHHHH onHH8KOBOrO KOCHHyca yrna Bbtn6TS 
aeATpOH8 B CHCTeMe U6HTp8 M8CC. I 

8 

.i 

l 
fi 
I 
~ 

OopaooTKa :aKcnepnMeHTanbHhiX .o.aHHhiX 

Ot5pa6oTKa . .o.aHHhiX cBo.o.nnacb K npocMoTpy ~oTonneuo 

~opMaunn o uefiTpouax, 3anncauuofi ua nep~opnpoBaHHofi 6 

Bcero ObinO oTCHHTO 24 ~oTonnenKn, Ka»<.o.aH .o.nnuofi 115 M, 

TorrneuKe obmo 2600 Ka.o.poB. 3KcnepiiMeHT 6bm rrpoBe.o.eu B 

.o.~nH 29/30 (17 ~oTorrneuoK), ue.o.eng 31/32 (7 ~oTonnenoK' 

rrneHKH 6hmn paaneneHbi ua 3 'IaCTn: UEPH - 13 rrnenoK; Ka 

Kn, lly6ua - 7 rrneHoK • 

B Ta6nnue 1 yKa3aHo KonnqecTBo co6biTHH n cqeT MOJ 

)lOll rpyiiiibl Jl8HHbiXx/ • 

Opn IIpOCMOTpe 38 TpeK IIpiiHHMannCb MHHHMyM qeTbipe 

Ha OJlHOH IIpHMOH Ha ooenx npoeKUHHX If HCXOJlHmne BH3ya1 

(Dono*eune n paaMepbi Mnmeun ua KaJlpe orrpeJlenHnncb ua 

B JlOIIOnHHTenbHOH 3KCII03HUHH IIO TO'IK8M IIepeceqeHHH Tpe 

qacTnu). 

DpnHHTbiH KpnTepnfi "TpeKa" orrpenengn HmKHJOJO rpaunuy 

Ta, KDTOpbiH MO*eT Ob!Tb aaperHCTpnpoBaH rrpn TaKOM rrpoc 

unua :aueprnn JlOBOnhHo xopOJm pacc'IHTbiBaeTCH n paBHa 9. 

Ta6nnua 1 

C'IeT KonnqecTBo. Konnqec· 
MOHHTOpa · KanpoB ncnonb3( 

B auanm 

UEPH 1,98•109 34398, 190 

lly6aa 1,33•10
9 

16662 142 

Kapncpya 0,50·10
9 9823 55 

Bcero 3,81•10
9 60883 387 

x/ OTKnoueane oT nponopunouanhHOCTH Memny c'I~TOM M 
'IeCTBOM KanpoB OObHCHHeTCH H600nbWHM OTnH'IH6M B none liE 
rncTpnpyeMoli annapaTypofi, ann pa3HbiX rpynn coobiTHli. 0AHI 
co6biTnli, ncnonbaoBaHHbiX ann auannaa, B npenenax own6oK r 

C'IeTy MOHHTOpa. 

9 



IeHHOA ,aKcnepnMeHTBnb

rponeTa HeATpOHB OT 
paCCTOHHHe BAOnb 

lHHBKOBOA HeAOCTBIOJUeA 
·pona a na6opaTopnoA 
:ayca· yrna BhmeTa 

J 

06pa6oTKa 9KCnepiiM9HT81lbHbiX !lBHHbiX 

06pa6oTK8.!l8HHbiX CBO!liiJIBCb K npOCMOTpy ~OTOfi1l9HOK II 06C'!~Ty IIH

~OpMBUIIII 0 HefiTpOHax, 38lliiC8HHOfi Ha nep~OpiipOBBHHOH 6yMa~HOfi 1l9HTe, 

Bcero 6bmo oTCHSITo 24 ~oTonneHKII 1 Ka~.~:taSI AJIIIHofi 115 M. Ha Ka~ofi ~o

TonneHKe 6b!1IO 2600 Ka.npoB, 3KcnepiiM9HT 6bl1l npoBe.(leH B ABe H9A91III! He

A91IH 29/30 ( 17 ~OTonneHoK), H9A91IH 31/32 ( 7 ~OTClll1l9HOK), Bee OTCHS!Tbl9 

nneHKn 6bi1IH pa3.~:teneHhi Ha 3 'laCTII: UEPH - 13 nneHoK; Kapncpya - 4 nneH

KII, lly6Ha - 7 nneHoK, 

B Ta6niiUe 1 YK838HO K01IH'I9CTBO C06biTIIfi II C'i~T MOHIIT~;>pa. A1IS! Ka~
AOH rpynnbi ABHHbiXx/, 

Tipii npOCMOTpe 38 TpeK npiiHIIM81IIICb ~IIHIIMyM '19Tb!pe; IICKpbi
0 

1l9~8IIIII9 
. . 

Ha OAHOH npHMOfi Ha o6eiiX npoeKUHS!X II IICXOASIIIIIIe BII3Y81lbHO II3 MIIIII9HII, 

( Tiono~eHne II paaMepbi MniiieHII Ha Ka.~:tpe onpe.~:tenSIJIIICh Ha Ka~.~:tolt npoeKUIIII 

B AOfl01IHIIT91IbHOH 9KCfl03IIUIIII no TO'IK8M nepece'!9HIIS! TpeKOB 38pS!~9HHhlX 
'18CTHU), 

TipiiHHTbiH KpiiTepiiH 
11 

TpeKa" onpe.(l91IH1I HII>KHIOIO rpaHHUy .SHepriiii y -KBaH

Ta, KOTOpbiH MO~eT 6b!Tb 3aperiiCTpiipOB8H npii TBKOM npOCMOTpe, 3Ta rpa

HIIUa 9Hepriiii ADBOJihHO xoporm paCC'IHTbiB89TCS! II paBHa 9. Mas, 

Ta6nnua I 

G'!eT Konn'leCTBo. Konn'leCTBo C06blTIIl1 0 
MOHHTOpa K8Jlp0B ncnonh3DBBHHhlX 

B anannae 

UEPH .1,98•!09 34398 1902 
Lly6aa 1,33•10

9 
16662 1422 

Kapncpya 0,50•10
9 

9823 551 

Bcero 3,81•!09 
60883 3875 

x/ . 
0TKnoaeane DT nponopunoaanbHOCTH Memay C'leToM MonnTopa n Konn

'!eCTBOM K8Jlp0B o6'b!lCHS!eTCH He6onhWHM OTnll'!HeM B JlOne nepeaapHJlKH
0 

pe

I'llCTpnpyeMOll annapaTypoll, anH paanhiX rpynn co6brTnl1. OanaKo Konn'leCTBa 

co6brTnl1, ncnonhaosaHHhiX anSI anamraa, B npeaenax own6oK nponoprmonanbHhl 
C'leTy MOHHTOpa, 

9 
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3a BpeMH 8KCIT03HUHH (oKOnO ABYX Henenb) qepe3 ycTaHOBKY rrpomno 
9 - 4 ' 

3, 8•10 rr -Me30HOB II 6bmo rronyqeao 6,1•10 KanpoB, 

nng ITpOCMOTpa 48CTII !floTorrneHKII B ny6He 6bin C03Jl8H CTOn c· CIIC

TeMOH rrepeMemeHIIH aerrep¢opiipOB8HHOH tPDTOITneHKII ll OITTII4eCKOH npoeK

UIIOHHOH CIICTeMOH, 

CncTeMa neHTOITpOTH)f{KII li OITTHK8 6bma ll3I'OTOBneHa H8 OCHOBe CHCTe

Mbl, pa3pa6oTaanoii: Manbl B flB3. 

rlpn ynenii4eHIIH B "' 20 pa3 pa3Mepbl npoeKUIIOHHoro II3o6pa)f{eHJIH aa 
' 2 J 

cTone co.cTaBnHnn 1050 x 700 MM • Ha ¢oTorpa!}lnn ( pnc. 4) rroKa3aH o6miiii: 

BIIJl CTOna, 

Ha pnc, 5 ITOK838H OJlHH H3 K8JlpOB C 3 y -KB8HT8MII rrpn pa6oqeM rrpo

CMOTpe. flpll ITpO.CMOTpe l!CITOnh30B8nCH Tpa!}JapeT, H8 KOTOpOM II306pa)f{eHO 

rronO)!{CHl!e 6nOKOB IICKpOBblX KaMep B llBYX npoeKUHHX H ITOnO)f{eHHH MHllieHeil: 

OTHOCJITenhHO HCKpOBhlX KaMep, B cepeJlHHe Kanpa C ITOMOllibiD CBeTOBOI'O 

Ta6no DOCITpOH3BOJlllnCH HOMep K8)1(AOI'O C06bJTIIHo 

tPoTorrneHKII 6bJnll DpOCMOTpeHbl llBB)I(Abl C :;4><iJeKTliBHOCTbiD 98%. 

Pe3ynhTaTw rrpocMoTpa npo6nnanncb aa rrep!}loKapTw, a 3aTeM 3arrncw

nannch Iia M81'1111THYID neHTy. naHHble ny6Hbl o6pa6aTbJBaniiCb H8 3BM CDC-

1604A. flep¢opllpOB8HH8H 6yMa)f{H8H neHTB BBOilHnaCb C ITOMOlllhiD ycTpOHCTB8 

q'oTonnoAa CDC-350; na!}lopMaunH o aeii:Tpoaax, conep)l(amagcg aa aeii:, ne

Ko11nponamlch n TaK)f{e 3arrnchJBanach aa MarHIITHYID neHTY. 3aTeM npononn

nach ncKoTopan rrpeABapiiTenbHaH o6pa6oTKa aToii: IIH¢opMaUIIII c uenhiD nc

KniD•JIITb cnyqan, aerrpannnhHD npo6HTbJe rrep!}lopaTopoM, 

TaKIIM o6pa3oM, npn o6cq~Te cnyqaeB no nporpaMMe aenocTammnx 

Mace ncnorih3onannch nne MaranTHhle neaTw, aa onaoii: II3 KoTopwx 6wnn 

3nnncaH~I~·f:le3ynhT8ThJ npocMoTpa, a aa npyroii: - IIH!jlopMaUIIH o aeii:Tpoaax. 

Pe3ynhTDThJ npocM:>Tpa !}loTorpa!}lnii: n na<jlopMaUIIH o aeii:Tpoaax rpyrr~ UEPHa 

11 Knpncpya, 38IIliC8HHble Ha Mai'HHTHYID neHTy, 6bmH npncnaHhl B ny6Hy H HX 

oKonqnTcnbHaH o6pa6oTKa rrpoPonnnacb na CDC-1604A. 

Ha puc. 6 noKa3aH crreKTp aenocTa10mnx Mace JlnH co6bJTHH c pa3nnq

UblM 411CnOM 3aperncTp1IpOB3HHbiX y -KB8HTOB OT 1 JlD 4, 0T4~TnHBO BHileH 

1111 K oT TT 
0 -Me30HOB nepe3apHJlKH IT pH Hanii4IIII 1 II 2 y . -KB8HTOB, 4TO ITOA

Tilepi!<ilEJeT llpDBIInbHOCTb onpeneneHIIH KanJI6pOB04HblX KOHCTBHT ITpii Bbi4IIC

nellllll npe:VIellll nponeTa II KOOpllliH8Tbl T04Kll B38IIMOAeHCTBliSI HeHTpOHBo 
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Pnc. 4. 06mnlt BHll npocMoTpoBoro cTona. 
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qepea yeTaHOBKY. npowno 

npoB. 

6hln eoanaa eTon e·eHe

KH H. onTH'IeeKoa npoeK-

'DBneHa Ha OeHoBe eHeTe-

HOHHDro H306pameHHR Ha 

(pH e. 4) nOK838H o6uiHa 

lHTaMH npH paooqeM npo

aa KDTopoM Hao6pameao 

RX H nonomeHHR MHweaen 

:i e nOMOllibiO eBeTOBOro 

~cjJeKTHBHOeTbiO 98%. 

K8pTbl 0 8 38T9M aanHehi-

8ThiB8nHeb aa 3BM CDC

, e noMOTl1b10 yeTpol!eTBa 

Qepmaruageg aa aea, ne

, JieHTy; 3aTeM npoBODH

IHcjJOpM8UHH e UenbiO He-

JOM. 

:>OrpaMMe HenoeT810lllHX 

JJlHOH H3. KOTOphlX OhinH 

flcpop_MaUHR o aeliipoaax. 

ael!Tpoaax rpynn UEPHa 

npHenaHhl B nyoHy H HX 

A. 
nmi eoOhiTHtl e paanH'I

no.4. 0T'I~TnHBO BHDeH 

2 Y -KB8HTOB 0 'ITO non

:x KOHeTBHT npH Bhi'IHe

IMOJlelleTBHR HeaTpOHa. 

Pnc. 4. 05uml! Bllll npocMoTposoro CTona. 

11 
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:'1 
I , 

ITpaKTnqecKoe oTcyTcTsne nnKa oT 170 
S C06biTHSJX C 3 H 4y -KB8HT8MH 

nOK83biSaeT HaJle:lKHOCTb pa60Tbi HCKpOSbiX KaMep H SbiCOKyro a¢<1JeKTHSHOCTb 

npoCMOTpa, 

DnSJ oueHKH ~oHa OT CTeHoK MnmeHn 6wna nposeneHa cneunanb~aSJ aKcno-

3HUHSJ c nycToft MnmeHbro, 0Kasanocb, qTo ~OH nnSJ cnyqaes c qncnoM Y-KsaH

Tos OT 1 JlO 4 MeHbWe 2%, 

B co6biTHSJX. 6ea y -KsaHTos sennK ~oH cnyqaftHbiX cosnaneHnft; no aToft 

npnqnHe OHH s nanbHeftmeM He paccMaTpnsanncb. • 

DnSJ nccne.ttosaHnSJ peaKunn ( 1) Mbl ncnonbao;ann orpaHnqeHHyro KHHeMa

TnqecKyro o6nacTb (pnc. 7): no HenocTaromea Macce - 270 - 430 Mas, no 

yrny ShlneTa aeftTpoHa s c.u.M, OTHocnTenbHO aanpasneangx nepsnqHoro 

TT -MeaoHa - 0, 75 <cos tl: < 0, l. Bbx6op TaKnx orpaHnqeanii csSJaaH c TeM, 

qTo nnSJ cos (} : > +0, 1 yxynmaeTcSJ paspemeHne no HenocTaromeft Macce, a nnSJ 

cos (} * < -0,75 ( qTo COOTSeTCTsyeT HMrrynbCaM HeftTpoHa MeHbme 250M as/C) n 

yxynmaeTcSJ ToqHoCTb s onpeneneHnn a~~eKTHSHOCTH perncTpaunn HeiiTpoHa, 

ITpH Sbi6paHHbiX H8MH OI"paHnqeHHSJX nHK OT nepeaapSI.llKH OTCTOHT OT 
' . \ 

Kpag SbiJleneHHOii KHHeMaTnqecKoii o6naCTH MHHHMYM Ha 2 HCeK no BpeMeHH 

nponeTa, To ecTb He MeHee, qeM aa 2 cTaHnapTHbie omn6Kn (paapemeane 

no speMeHn nponeTa .:!:,0, 8 HceK). ITo aToii npnqnHe Mbl npeHe6pernn ¢oHoM 

oT nepeaapSI.llKH B Bbi6paaHoft KnHeMaTnqecKoii o6nacTn nnSJ perncTpaunn 

peaKunn (I). 

KaK SHJlHO H3 pnc, 6, JlnSJ SbiJleneHHSJ peaKUHH ( 1) MO:lKHO ncnonb30S8Tb 

TOnbKO C06biTHSJ C 3 H 4 y -KS8HTaMH, 0JlH8KO JlnSJ aTOI"O Heo6XOJlHMO JlOBOnb

HO Toqao 3H8Tb BepOSITHOCTb KOHSepCHH 3 H 4 y -KB8HTOB S Hameii YCT8HOBKe, 

PacqeTbi no MeTony MoHTe-Kapno noKaaann, qTo aTa sepoSJTHOCTb oqeHb 

qysCTSHTenbHa K Sbi60py SHJla aHepreTHqeCKOH 38SHCHMOCTH a~~eKTHBHOCTH 

pei"HCTp8UHH y -KS8HTOS S HCKpOSbiX KaMepax, 

TioaToMy s nanbHeiimeM ncnonbsosamicb ace co6hiTHSJ c qncnoM y -KSaH-
0 . 

Tos oT 1 no 4, BepoSJTHOCTb perncTpaunn 2rr npn TaKnx ycnosngx 6nnaKa 

K 100% H He qySCTSHTenbHa K Sbi6opy napaMeTpOB
1 

Heo6XOJlHMbiX .llnSJ pac

qeTa alfl~eKTHSHOCTH pei"HCTp8UHH Y -KS8HTOS, 
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300' 
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2701 I·: . . . ... 
·: 

-I -0.5 0 QS 1 cose; 

PHc. 7. 06nacTb 3Ha'!eHHll ( m17 0rr o , cos (): J perHcTpHpyeMaH yc 

lJaCTb o6naCTH1 neBee nyHKTHpa, COOTBeTCTByeT HMnynhC8M Hel!T] 

6opaTOPHOll CHCTeMe MeHbWe 250 MsB/c; TQqKH - C06bJTHH C 3y
( rpynna lly6Hbl) , 

101. 

5% 

100 200 300 TN{Mel 

PHc, 8, 3aBHCHMOCTb ~eKTHBHOCTH perHcTpauHH HeATpoHa B He~ 
C'I~T'IHKe OT SHeprHH HeATpOH8, 

15 



5biTRSIX C 3 R 4y -KB8HT8MR 

ep H BbiCOKyiO acf>cf>eKTHBHOCTb 

apoBeAeaa cneunanbaas axcno

ns cny'laea c 'IHcnoM Y-KBaa-

Y'lalhibiX COBll8A9HHit; no STott 

:oaann orpaHH'IeHayro KHHeMa

>{acce - 270 - 430 Mae, no 

aaripaeneansrx nepen~aoro 

orpaanqeana cassaa c TeM, 

> HeAocTaromea Macce, a Jlnsr 

'!eitTpoaa MeHbWe 250Maa/c) 

>CTR perncTpaunn aefiTpoaa, 

)T nepesapSIJlKR OTCTORT OT 
. \ 

!MyM Ha 2 HC9K no Bp9M9HH 

:THbie OIIIH6Kn ( paspeiiieane 

me Mbi npeae6pernn ¢oHoM 

o6nacTR JlnSI perncTpaunn 

m ( 1) · MO>KHO ncnonbaoBaTb 

r aToro.aeo6xoAHMo Aoaonh

{BaHToB B Hawefi YCT8HOBKe, 

~0 STa B9pOHTHOCTb 0'19Hb 

'lBIICHMOCTR acf>cf>eKTHBHOCTR 

C06bJTHH C 'IHCnOM y -KBaH

ipR Taxnx yc.iroansrx 6nnsxa 

·B, aeo6xoitnMbiX AnSI pac-

H•••• 
H;:';.~--------------1 

·: 

-I -0.5 0 (15 ' case; 

Pac, 7, 06nacTb aaa'!eaal! (m27 <>zr o, cos (): perHCTpHpyeMa!l ycTaaoaxol!, 

lJaCTb o6naCTH1 neaee nyHKTHpa, COOTBeTCTByeT HMnynbC8M .Hel!TpOHOB B na-
6op8TOPHOl! CHCTeMe MeHbWe 250 Maa/c; TO'IKH - C06bJTH!I C 3y- H 4 y-KBBHT8MH 
( rpynna Lly6Hbi), 

'• 

101. 

5?: 

100 200 

PHc. a. 3aBHCHMOCTb ~eKTHBHOCTH perHCTpauHH .Hel!Tpo.Ha B Hel!TpOHHOM 
C'I~T'IHKe OT 3HeprHH Hel!TpOH8, 

15 



PesynhTaTbi SKcnepnMeHTa 

nm1 Bbi'IHCneHIHI nn¢<jlepeHUHanbHhlX Ce<JeHHH 6binH BHeCeHbl cnenyiOII(He 

nonpaBKH: Ha npnMecb {~- eJs ny<JKe, Ha noTepn cnyqaes us-sa pacnana 

rr
0 

-MeSOHOB Ha napbl nannua. 

Y<JHTb!Banocb, 'ITo npn o6pa6oTKe 6btnH: oT6poUieHbi cnyqau, Korna 

HeHTpOH 6brn saperHCTpH:pOBaH 6onee '!eM OnHHM HefiTpOHHbiM C'I~T'IHKOM1 
a TaK*e c6ou nep~opaTopa npu sanucu HH~opMauun o HefiTpoHe Ha 6yMa*HYIO 
neHTy. 

flpHMeCb /l II e B llY'IKe 6b!na HSMepeHa llOpOr:'OBblM qepeHKOBCKHM C'J{!T-

'IHKOM H COCTaBnHna 11%, llOTepH cnyqaeB H:S-Sa nap nanuua paBHa 2,6%. 

ITonpaBKa Ha p~rncTpaunro HefiTpoHa 6onee <JeM onanM .c'leT'IHKoM onpene

nHnacb sKcnepnMeHTanhHo n pasHa 16,5%; nonpaBKa Ha c6on nep¢opaTopa 

6bina llOC'IH:TaHa KaK OTHOllleHHe 'IHcna HenpaBHnbHO npo6H:TbiX Ha 6yMa:li<HOH 

neHTe cnyqaes K o6meMy 'IRcny cnyqaes n cocTasuna 2,5%. 

KpoMe Toro Heo6xonnMo 6brno SHaTb 9¢¢eKTHBHOCTH perncTpauuu HefiT

poHa u y -KBaHTOB OT peaKUHH .( 1). C aTofi uenb~ 6bma HanucaHa nporpaMMa 

MoaenHpOB8HHSI MeTO}:(OM M OHTe-Kapno, KOTOpaSI Y'IHTb!Bana: reoMeTpiiiO HefiT

pOHHOI'O C'I8T'IHK8 1 IICKpOBblX K8Mep H MHllleHn; S8BHCHMOCTb s#eKTHBHOCTH: 

pei'IICTpaUHH: HefiTpOHOB B HefiTpOHHblX C'leT'IHKaX OT SHeprHH HefiTpOHa; 

S8BHCHMOCTb Ce<JeHHSI KOHBepCHH Y -KBaHTa OT 9HeprHH B BO}:(Opone, aniOMH

HHII (Hs KOTOpOI'O HSI'OTOBneHa 060nO'IK8 MHllleHn), CUHHTHnnSITOpaX II CT8nb

HblX nnaCTHHKaX-KOHBepTopax B HCKpOBblX KaMepax; BepOSITHOCTb TOI'0
1 

'ITO 

nocne KoHsepcuu y -KBaHT cosnaeT nnseHb, Heo6xonnMblfi nnH ero uneHTR

¢nKaunu npu npHHSITblX KpHTepnHx npocMoTpa. flpu Moneniiposaauu npeanona

ranoch, 'ITO rr
0 

rr 
0 

-cncTeMa B csoefi cncTeMe ueaTpa Mace pacnanaeTCH 

usoTponao. B nporpaMMe ucnonhsosanacb a¢~eKTHBHOCTb perncTpauuu HefiT

poHOB B HelhpOHHblX C'leT'IHKaX, HSMepeHH8SI B pa6oTe/6/ (puc. 8). 

nnH pSI}:(a TO'IeK B nnOCKOCTH (m 0 
1T 

HOCTb TOI'0 1 'ITO HefiTpOH OT peaKUHH (1) 

0 cos(}* 
1T ' n paCC'IHTaHhl: BBpOSIT-

He 6yneT pacceSIH B MHllleHH H: aH-

TIIC'IeT'IHKax, BepOSITHOCTb nonanaHHH HefiTpOHa B HefiTpOHHblH C'leT'IHK II Be

pOSITHOCTb perncTpauuu HefiTpoHa B caMoM HefiTpOHHoM C'leT<JHKe. Pacc<JIITaH

HaSI llOTepSI cnyqaef' H3-38 KOHBepCHH y -KB8HTOB B MIIllleHH H aHTHC'IeT'IHKaX 

cocTasuna 12%. BepoHTHOCTb perncTpauuu co6biTHH c 'IIICnOM· y -KBaHToB 

16 

'=--
. . . , · .. ose: 

'(--
} n f coa; •f_ t coss; · N-
... 1eo.;s; -1 . . . co~s: 

Puc. 9. lln#epeauuanbHble ceqeHH!I a· cucTeMe ueHTpa Mace 

T8Tbl H8CTOSIUiero 9KCUepHMeHT81 !J. - naHHble pa60Tbl/2/npl 
fnanKa!l KpHBa!l - annpoKCHMaUH!I nonHHoMaMH nemaanpa 0-
cTeneaeil:. 
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a 

:iii 6brnn BHeceHbi cnenyiOuure 

·epH cnyqaeB Ha-aa pacnana 

o'i6poweHbi cnyqaH, Korna 

IM HeliTpOHHb!M C'l~T"'HKOM, 
HH 0 HeaTpOHe Ha 6yMa~HyiO 

lOf'OBb!M qepeHKOBCKHM C'l1!T

:a nap LlanHua paBHa 2,6%. 

Olll!HM C'l1!T"'HKOM onpene

BBKa Ha c6oH nep~opaTopa 
•Ho npo6HTbiX Ha 6yMamnoa 

lBHJia 2,5%, 

fBHOCTH perHCTpauHH HefiT

, · 6brna HanucaHa nporpaMMa 

tnTbrBana: reoMeTpHIO HeaT

~BHCHMOCTb 9~~9KTHBHOCTH 

:ax oT aneprHH neaTpona; 

3pf'HH B BOilOpone, aJIIOMH-

CUHHTHJIJIHTOpax H CTaJib

lX; BepOHTHOCTb Toro, 'ITO 

WllHMbiH llJlH ero Hll911TH

MOil9JIHpOBaHHH npennona

reHTpa Mace pacnanaeTcH 

lHOCTb perHCTpaUHH. He liT-· 

)Te/6/ (puc. 8). 

) paCC"'HTaHbl! BCpOHT

pacceHH B MHW9HH H aH

!aTpOHllblH C'l1lT"'HK H Be

OM C'l1lT"'HKe, Pacc'!HTaH

MHWeHH H aHTHC'l1lT"'HKaX 

H C "'HCJIOM · y -KBaHTOB 

/ 

ZlDHfffm~ .. c.JOQHIV 

1 co.se; 

., 1 co.se; ., 

p g Llnlfl<PepemmanbHbJe ce'!eHHli a cncTeMe neHTpa Mace; 0 - peaynb-
T=~~~ :aCTOliUiero SKCilepHMeHTa, f'l - ABHHbJe pa50Tbl/2/npH 454 M SB, 
rnanKali KpHBBli _ arrnpoKCHMBUHli rronnaoMaMn nemaanpa 0-fi, 1-fi H 2-ofi 
cTeneaefi. 
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OT 1 ao 4 OT peaKunn (1) oKaaanacb 6nnaKofi K 100~ n He~yBcTBHTenbHOH 
K Bbioopy rrapaMeTpoa, ncrronbaoBaHHbiX B pac~e'Te. 3ToT ¢aKT rrocnyxmn 

OCHOB8HHeM amr Toro, ~TOObl anSI OU9HKH ce~eHnfi 8HannanpoaanHCb COObiTHSI 

C ( 1+2+3+4 )y -KB8HT8MH. lfncno cny~BHHbiX COBIIaaeHIIH OIIpeae~SinOCb IIO 

~ncny cny~aea, KOTOpbie rrorraaanii B rrocneaHIIe 5 HceK HHTepaana apeMeHII 

rrponeTa (Kyaa He Mornii rrorraaaTb cnyqan OT peaKunn (1)). CncTeMaTn~ec
KIIe omiioKII B aii¢¢epeHuiianbHOM ce~eHIIII o6ycnaBniiBaniicb HeorrpeaeneH

HOCTbiD B s¢q,eKTIIBHOCTII perncTp8UIIII HefiTpOHa 12% II HeorrpeaeneHHOCTbiD 

B cq{!Te MOHHTopa "' 4%. CTaTHCTIIqecKne OilliiOKII r B Ka)KaOH II3 35 SI~eeK ITO 

m o o II cos (J * He rrpeBbiWann 10%. 11 11 n 

Ha pnc. 9 rrpeacTaaneHbi peaynbTBTbi pac~{!Ta aiicf>tjJepeHunanbHhiX ce~e

HHfi a ceMn HHTepaanax rro HeaocTaiDmefi Macce ( o6mee ~ncno oToopaHHbiX 

coobiTIIH 3875). B Taoniiue 2 rrpiiaeaeHbi Ko scf>cf>nuneHTbi paano)KeHIISI no rro

nnHoMaM ne)KaHapa ao BToporo rropsraKa BKniDqnTenbHo, a MKoapHIMsa, cooT

BeTcTBYIDllliie sKcrrepiiMeHTanbHhiM aaHHhiM. B Taonnue 3 rrpiiBeaeHbi aiiQJ¢e

peHunanbHhie ce~eHIISI peaKUIIH ( 1), B MKoapH/Msa, rrony~eHHhie B HameM sKcrrep"' 

M9HTe. 

Ha aToM )Ke pncyHKe rroKaaaHbi ToqKH na paooTbi Eapnma n ap./2/. Bna

Ho, ~To a rrpeaenax sKcrrepiiMeHTanbHhiX omiiooK aaHHbie coarraaaiDT. 3To 

aaeT HaM B03MO}!(HocTb IIcrronbaoaaTb aaHHhie Eapiima II ap. B IIHTepaane 
0 

yrnoa 10-20 n rrony~nTb rronHoe ce~eHne peaKUIIII. 0Ho oKaaanocb paBHhiM 

(1,90~0,25) Mo. Dony~eHHoe HaMn aHa~eHIIe B rrpeaenax omiiooK cornacy

eTcsr c rrpiiBeaeHHhiM a paooTe/2/ ( 1,6+0,2) Moxl. 

Ha pnc. 10 rrpnaeaeHo pacrrpeaeneHne du I d cos (J * , KoTopoe rrony~e-
, n 

HO rryTeM IIHTerpiipoaaHIISI aaofiHhiX aiicf>¢epeHuiianbHhiX ce~eHIIfi no Macce 
110 110 -CIICT9Mblo 

XapaKTepHofi oco6eHHOCTbiD yrnoaoro pacrrpeaeneHIISI HefiTpo~oB 

B c.u.M. oT peaKunn ( 1) sramreTcsr peaKo Bbipa)KeHHasr aHnaoTporrnsr; HefiT

PDHhi rrpeHMYlll9CTB9HHO neT SIT B 38nHIDID rronyccflepy • 

x/ 
B rrpnaeneaaon B sTofi pa6oTe omn6Ke He yqTeHa aeorrpeneneaaocTb 

B s¢¢eKTHBHOCTn perncTpaunn HefiTpoHoB, KOTopasr onpenenSinacb pacq~THbiM 
nyTeM. 

18 

HHmepGaJI 
"'ace m 11"11" Ao 

(l'feVJ 

270-300 -<,t3 t0,33 

300-325 ,,Jf t0,35 

325-350 "·"6 t0,50 

350-375 3,88 to,,o 

375-395 voto,38 

395-,.(15 ,,71 t0,38 

"'5-"30 5,10 t0,,9 

~ m~·x·Mev -0,700 

285,0 tO,, :tt,8 
Jol2,5 10.0 ~f.8 
331,5 12,, ~2,f 

~ m11~ -a655 
tHeVJ 

362,5 8,9 ~1.' 
385,0 1,6"=1,3 
'05,0 1,6:1:1,2 
,.(22,5 1.' f:f,3 

Ta6nnua 2 

A, Az 

-6,,3 ~0.77 ,,66 ~0,8" 

-1.t8 10,91 ,,18-t 0,93 

-5,86 t0,88 ,,,2t "'"2 

-5.16 ~0.85 f,t6 '~ f,t5 

-3,53 "=0,95 0,91 ~ t,Ot 

-3,67 ;1:0,82 1,10"' 1,05 

-3,15t0,90 o.oo~o.t3 

Ta6nnua 3 

-0.515 -0,,25 -0.250 -0,025 

1.f t 1,2 ~t.f,O .(0 t0,1 1,9 tO 

ll'H·" 6,8 tf.2 "·" t0,8 2"' tQ 

9.1 t1,5 .(9101 3." t(16 2.9 tQ 

-0."95 -(1325 -0,155 -0.015 

5,6 t1,0 .(8 tq8 .(2 t (17 3,5tQ 

6,3 t(f 5,111,0 (3 tO,B :vta 
6,3t(f 5." t 0.9 .(7 t D,6 f,5 tQ 

7,0:tf,2 fi8t{,2 s;Ot0,9 5,6 tf.i 
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K 100% H HeqyBC~BH~enbHOfi 

qe~e', 8~0~ ifJaK~ nocnyxmn 

ifi aHannsnpoBanncb co6hiTH.H 

>BnalleHnfi onpellen.Hnocb no 

5 HceK HHTepBana BpeMeHn 

:aKUHH ( l) ) ; CncTeMaTnqec-

:naBnHBanncb HeonpelleneH-

12% n Heonpe~;~eneHHOCTbro 
~ B K8*llOfi H3 35 .HqeeK no 

ra llH.P,PepeHunanbHhiX ceqe-

( o6mee qncno oTo6paHHhiX 

meHThi pasno*eHH.H no no

mbHo, B MK6apH/MaB1 COOT-

6nnue 3 n,I)HBelleHhi lln!f>.Pe

onyqeHHhie B HallleM aKcneplt' 

DThi Bapn111a n llp,/2/, Bnll

' ll8HHhie COBn8ll8IOT, 3To 

'8PHIII8 H llp, B HHTepBane 

:n. · 0Ho oKasanocb paBHhiM 

pellenax OIIIH6oK cornacy-· 
cl, 

cos (J ! , KoTopoe nonyqe

nbHhiX ceqeHnfi no Macce 

~npellenean.H HefiTpoHoB 

~9HH8.11 8HH30Tponn.H; HefiT-

yqTeHa aeonpeneneHHOCTb 
g onpenengnacb pacq~THbiM 

•• 

HHmepGa.n 
Ao 11acc m,•x· 

(/"'eV) 

210-300 ,,13 t0,33 

300-325 '.31 t0,35 

325-350 ,,,6 t0,50 

350-315 3,88 to,,o 

315-395 VOt0,38 

395--'15 .(,11 t0,38 

-'15-.(30 5,10 t0,,9 

~ ma;r-Mev -0,100 

285,0 tO,, :t.l,8 
~.5 10.0 tf,B 
331,5 '2." t2,1 

~ -0.655 m!i~ 
Hev 

362,5 8,9 :t.f,.( 
386.0 1,6:1:1,3 
.(05,0 1,6:t.1,2 
.(22,5 7.-' :t.I,J 

Ta6nnua 2 

A, Az 

-6,,3 :t.0,11 .(,66 :t.0,8.( 

-'1.18 t 0.91 .(,18 t 0.93 

-5,86 t0,88 ,,,2t ~.(2 

-5,16 :t.0,85 (16 :t. ~15 

-3,53:t.0,95 0,91 :t. 1,01 

-3,61 :t.0,82 f.IO:t.1,05 

-3,15~0.90 QOO:t.O,I3 

•• 

Ta6nnua 3 

-0,515 -0,.(25 -0,250 -0,025 

7.1 t 1,2 ~ t.f,O .(0 t0,1 1,9 tO" 

a' u.' 6,8 t~2 "·" t0,8 
2-' tO,.( 

!If tf,5 .(9 tOp 3,.( t0,6 2.9 t0,5 

-0.-'95 -0.325 -tlf55 -0.015 

6.6 tf,O (8 t0,8 -'.2 t 0.1 3,5 t0,6 
6.3t(t 5;1tf,O "-3t0,8 3,1 t0,1 
6,3 t(1 5.-' t£19 '.1 t tlB 1,5 t0,8 
1,011,2 6,8 t/,2 50t0,9 6,6 tf,O 
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DnR cpaaaeang na pnc. 11 npnaeaeao yrnoaoe pacnpeaeneane aefiT

poaoa OT peaKUHH IT-p ->IT+IT-n npn 430 Msa, nony'l:enaoe a pa6oTe/7 I. KaK 

anaao, a sTofi peaKunn yrnoaoe pacnpeaeneane HaMaoro 6onee H3oTponao, 

c ae6onblliHM npeahlmeaneM 'l:Hcna HefiTpoHoa a nepeaaefi nonyc~epe. 

Ha pnc. 12 npnaeaeao yrnoaoe pacnpeaeneane HefiTpoaoa pea~unn (1) 

npn saeprnn 417 Msa. Bnaao, 'ITO acnMMeTpng npn sTofi saeprnn abipa)KeHa 
cna6ee. 

nn¢tflepeaunanbHOe Ce'l:eHne da I dm IT,0 IT 0 ang aaeprnn 447 Msa, no-

CTpOeHHOe C npHBn9'l:eHHeM aaHHbiX SKCnepnMeHTa •"EapHllia. H ap., noKa3aHo 

aa pnc. 13. BHaHo, 'ITO an~epeaunanbHoe ce'l:9Hne B03pacTaeT npn yaenn

'l:eann MBCCbl ITO IT 0 -CHCT9Mbl, ToT )1(9 CaMbiH stfltfleKT, HO a H9CKOnbKO 6onb

mefi CT9nean, aa6monaeTcg n a cn9KTpe m ITo IT 0 npn SH9prnn 417 M sa. 3Ta 

TaK HB3biaaeMag "aHoManng" 6bma OTMe'l:9Ha a cneKTp9 Mace IT+ IT- oT pe

aKunn ~p -> IT+IT-n /8/, 0TnH'IHTenbHOH 'l:epTOH peaKUHH IT-p-> ITOITO n 

RanReTCR cym9cTaeaao 6onee cna6oe npoganean9 sTofi aaoMannn no cpaa

HeHniO C p9aKUHefi IT-p -> IT+IT -n • KaK nOK83biaaiOT HBlliH naHHbie npn 447Maa 

n naHHbi9 rrpn 417 Msa, sTa aHoManng TaK )1(9 KaK n a peaKunn IT-p->IT+IT-n 

ocna6eaaeT npn yaenn'leHnn saeprnn nepan'l:Horo IT- -Me3oHa OT 417 ao 
- +- - 00 44 7 M sa. KaK n a peaKunn IT P -> IT IT n a nccn9nyeMofi peaKunn IT p -> IT IT n 

npn saeprnn 447 Msa aa6niOaaeTcg ae6onbmoe, Ho 3aMeTHoe rrpeBbimeane 

Han tPB30aofi Kpnaofi a o6naCTH CaMbiX ManbiX Mace CHCTeMbl IT IT • 3Ta o6-

naCTb Mace npeacTaanReT oco6biii: HHTep9c ami HHTepnpeTaunn ABC-scpcpeK
Ta/9/. 

nony'l:eHHbie sKcnepnMeHTanbHbJe aaHHbie aaammnpyiOTcg c uenbiO npo

a9n9HHR napunanbHo-aonaoaoro aaann3a peaKunfi c y'I~TOM BnHRHHR Tp9yronb

Hofi nnarpaMMbi/3,4/. 

ABTOpbl Bb!pa)KaiOT 6naronapHOCTb npotfleccopaM B.n. nm:9nenoay, A. UnT

poHy, f. llJonnepy, ll, llpaficaepKy 3a nOCTORHHyiO nO!l!l9p)KKy I! HHTep9C K pa-

6oTe, Mbi 6naronapHbl TaK)K~ TeXHHKaM K. PaTuy, r. 3nlllepy n E. CMnTy 3a' 

• KaanncpnunpoaaHHyiO TexHn'l:ecKyiD rroMOllib, npocp9ccopy )K, Aycneaaepy 

n Mncc 3. Kox 3a opraHH3auniO npocMoTpa, aoKTopy A. Meaunoae 3a rroMOllib 

a Ha'l:anbHOfi CTaann SKCrrepHMeHTa, Mbi o6R3aHbl TeXHH'l:eCKOMy rrepCOHany 

npoToHHoro cnaxpoTpoaa UEPHa 3a o6ecrre'l:eane cTa6nnbHofi pa6oTbi ycKo

pnTeng a Te'l:eHne acero sKcrrepnMeHTa. 

20 

>: g. 
~ 
~1 

8 
~ .g 

-s-'6 -4 -2 0 2 6cole; 

Puc. 10, ,llntjl<jlepeaunanbHoe ce'!eane da/ d cos 8* 
BbineTa aeil:TpOHa peaKUIIII (I) B CIICTeMe UeHTp3 
sKcnepi!MeHTa n pa6oTb/2/. 

N 

B 38Bl!CII 
Mace • .llaHH 

-1 a f case; 

r 

Pnc. II. Pacrrpenenealle no yrny BbineTa aeil:Tpoaa B peaKUJ 

.llaHHbie 113 pa6oThi/7 I. 
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~oBoe pacnpeneneHne HefiT

onyqeHHoe B pa6oTe/7/, KaK 

HaMHoro 6onee H3oTponHo, 

, B' nepeaHe.fi nonyctlJepe, 

~HHe HefiTpOHOB peaKUHH (1) 

rrpn aTofi aHeprnn Bbipa)KeHa 

nmi. aneprnn 447 MaB, no

·a Bapnma n: np., noKa3ano 

me. B03pacTaeT npn · yBenn:

peKT, HO B HeCKOnbKO 6onb

npn: aneprn:n: 417 M aB, 3Ta 

IeKTpe Mace IT+ IT- OT pe

Dfi peaKun:n IT -p ... 17°17 ° n 

' aTotl: anoMann:n no cpaB

r Hawn naHHbie npn: 44 7M aB 

K n: B peaKun:n: rr- p -+rr + rr - n 

0 1T -Me30Ha OT 417 JlO 

eMofi peaKun:n rr -p ... rrcrro n 

HO 3aMeTHOe npeBb!UI9HUe 

C CllCTeMbi ·" 1T ~- 3Ta 06-

!Tepnp~TaUUH ABC-a<jJ<!JeK-

1U3npyroTcSI c uenbro npo

vq~ToM BnUSIHUSI Tpeyronb-

B.D. ll>KeiienoBy, A. Un:T

)nnep)KKY n: liHTepec K pa

,, 3nmepy n B; CMnTy 3a 

l<jleccopy )K, AycneHaepy 

· A. Menun:one 3a noMour& 

rexHn:qecKoMy nepcoHany 

Ta6n:n&Hofi pa60Tb! YCKO-

2 

·8·6·4-202 

Pnc. 10. llnljl<jlepeaunanbHoe ceqeane d a I d cos 8: B aaBI!CIIMDCTII DT yrna 
BhmeTa neilTpoaa peaKitllll ( 1) a cncTeMe ueHTpa Mace, ilaHHbie nacTol!wero 
SKcrrepnMeHTa 11 pa6oThi/2/, 

'• 

N 

-1 0 t case; 

Pnc, II, Pacripe~:teneane rro yrny BhineTa aeilTpoaa B peaKitllll "-P ... "+71 -n • 
ilaHHhie 1!3 pa60Thi/7 I, 
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i! 
:I 
II 
fl 
1! 
II 
il 
r~ ,I 
ii 

:i 
~ 

'0 
:t 

~ 
8 

1::1 

" 1::1 

-o,B -0,6 -0,.( -0,2 0 

J 

o.z a.: aB as {o 
cose; 

Puc. 12. ilmp«flepeHuHanbHOe Ce'leHl!e du I d coso; B 38BIICIIMOCTif OT yrna 
BbineTa HeliTpoHa B peaKUIIII ( 1) np11 417 M sa ( naHHbie pa60Tbi/ 2/). 
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-:-,.....~ . 
.g ~ f 

~ ......,_ 

"' ~ 
E: 

""t:J, ...... 
J5 

I I 

290 330 310 MO .(50 .(90 

m:x•R•.Hev 

P11c. 13. illl¢«flepeHUl!anhHbie ce'!eHl!e d u/ dm .17° 77 °. ilaHHbie H 
aKcnepuMeHTa ll pa6oThi/2/. Cnnouma11 Kpl!BaSI - pacnpeneneHHe 

o61>eMy. 
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l6 Q8 {0 
cos a; 

38BHCHMOCTH OT yrna 
.1e pa6oni/2/), 

290 330 370 410 450 490 
m~·,.•,HeV 

Puc, 13, nnip¢epenuuanhHbl9 ceqeuue d aId m 17° 17 ° • llaHHbl9 H8CTOl!Wero 
sKcnepuMeuTa u pa6oTb/ 2/, Cnnownal! KpUBal! - pacnpeneneuue no ¢a3oBoMy 
o6oeMy, 
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Y CJIOBHll 06MeHa 

OperrpHHThi u coo6meiiHSI OHHI1 paccbmmoTCSI 6ecnnaTHo, 
HMHoro o6MeHa, YHHBepCI!TeTaM, HHCTHTyTaM, na6opaTOpiHIM, 
Hay'IHhiM rpynrraM u oTJlenhHJJJM yqeHbiM 6onee 50 CTpaH. 

< nonyqaTenSIM II3Jl8Hllii OHHI1 rrpeJlOCTaBnSieTCSI B03MOlKHOC 

SIBI!Th IIHIIUHaTHBY B 6ecrrnaTHOll IIOCh!IIKe ny6niiK8UIIll B lly6 

o6MeHa IIPIIHUMaJOTCSI Hay'IHble KHirrU, X<ypH8IIbl, npenpUHTbl 

ny6nuKauun no TeMaTIIKe Ol1Hl1 • 
EJliiHCTBeHHblll Bl!ll ny6niiK8UIIM, KOTOpb!M HaM npiiCbinBT: 

. 9TO peiipliHTbl t OTTI!CKII CT8Tefi , ylKe ony6mtKOB8HHb!X B HBY'Il 
~ pSIJle cnyqaen Mbl C8MII 06paruaeMCSI K HEtY'IHb!M yqpe» 

6onee KpynHhiM IIOIIy'IaTeiiSIM.H8llliiX II31laHIIfi- C npOCh60ii 6 
cnaTh HaM KaKne-mt6o KHIIrn nnn BhmncaTh anSI Hamen 6n6nii 

lKypH8IIbl, II31l8lOIIUieCSI B liX CTp8H8Xo 

OT,neJibHhle 3anpochl 
J13LiaTenhCKIIH OTLien elKeroLIHO BbHIOIIHSieT OKOnO 3000 OTJ 

cos Ha BbiChmKy HaJlaHidi OHHH. B TaKIIX aanpocax cneaye 

yKa3biBaTh HHJleKc aanpamusaeMoro H3Jl8HIISI. 

A.npeca 

0HChM8 no BCeM BOnpocaM o6MeHa ny6nHKaUHSIMH, a Ta~ 
oTaenhHhle H3JlBHHSI cneJlyeT HanpaBnSITh no aApecy: 

MocKBa1 

rnaBHbii1 IIO'I.TllMT, IIIH 79. 
MaaaTenbCKHi1 oTaen 
06beaHHeHHDrO HHCTHTYTll 
HaepHbiX HccneaoaaHHi1. 

Anpec, anSI noch!IIKH scex ny6nHKaun:fi B nopRJ1Ke o6Mem 

6ecnnaTHOfi nOJ1IIlfCKH Ha Hay'IHbie :lKYPHBIIhi: 

MocKBa, 

rnaBHbii1 IIO'I.TllMT; IIIH 79. 
Hay'I.Ho-TexHH'I.eCKBH 6n6nnoTeKa 
06beaHHeHHOrO HHCTHTyTll 

HaepHbiX HccneaoBaHHi1. 


