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1. 24- nHTpoaaSI rrporraHOBaSI rry3bipbKOBaSI KaMepa o6ny'leHa Het!:TpoHaMH 

OT CHHXpocpa3oTpoHa nB3 0vHU1. Pacrrono)KeHHe o6opylJ.OBaHHSI B Het!:TpOH

HOM KaHane rroKa3aHo Ha pHc 1. Het!:TpOHbi rronyqanHCb rrpH o6ny'leHHH rrpoTo

HaMH C SHeprHeH } 0 fsB 6eppHnHeBOt!: MHllleHH pa3MepaMH 5 X 5 X 2 CM 
3 , 

IIOMellleHHOH BHyTpb CHHXpOcpa30TpOHa. 0Cb rry'IKa HefiTpOHOB HaiipaBneHa IIOlJ. 

yrnOM .. QO K TpaeKTOpHH rrpOTOHOB B TO'l:Ke pacrronO)KeHHSI MHllleHH. f1y'IOK 

IIpOXOLU!n qepe3 eTeHKy cpopaaKyyMHOfi KaMepbl YCKOpHTenSI ( "' } OQ r/ CM2 ) H 

cpopMHpOBanCSI lJ.BYMSI CTanbHblMH KonnHMaTOpaMH tJ.nHHOfi },5 H 2,2 M, pac-

IIOnO)KeHHbiMH Ha paCCTOSIHHH 10,5 H 23,5 M OT MHllleHH 1 COOTBeTCTB9HHO. 

Llanee rryqoK IIOIIaJlan B IIY3blpbKOByiO KaMepy, KOTOpaSI HaXOlJ.H-

nacb Ha paCCTOSIHHH 44,4 M OT MHllleHH B 3a30pe Mai'HHTa C IIOneM 15, 

12 KI'Co 

LlnSI yMeHbllleHHSI cpOHa QT Y - KBaHTOB H sneKTpOHOB 1 IIpHCyTCTBYIOlllHX 

B KaHane, rrepeJl BTOpblM KonnHMaTOpOM IIOMelllanCSI CBHHUOBblH IIOI'nOTHTenb 

TOnlllHHOH 46 r/ C~ 1 KOTOpbiH o6ecrre'IHBan II~TH IIOnHyiO O'IHCTKy HefiTpOHHO

I'O IIY'l:Ka OT y - KBaHTOB H sneKTpOHOB. <t>oH li.PYI'HX 3apst)KeHHbiX '18CTHU 

a KaHane rrpH Bhi6paHHbiX 3a3opax KonnHMaTopoB 6bm rrpeHe6pe*HMO Man. OT 

!IOCTOpOHHei'O cpoHa KaMepa 6hina 3aUIHU19Ha 'IYI'YHOM H 6eTOHOM. 

CcpopMHpOBaHHbiH TaKHM o6pa30M llY'IOK HMen Ha rrepeu.Het!: CTeHKe Ka

Mepbl IlpS!MOyronhHOe C9'19HHe pa3MepaMH 4 X 17 CM2 CO cna6o pa3Mb!TbiMH 

KpaSIMH. 

KaMepa 3arpy)Kanacb HeiiTpOHaMH TaK, 'IT06b! Ha CHHMKe HMenOCb He 

6onee 6 3Be3Jl OT HeiiTpallbHbiX 'laCTHU. KoHTpOllh 3a HHTeHCHBHOCThiO 

llY'IKa OCyUieCTBJISinCSI CII9UHanhHbiM MOHHTOpOM ( CM. pHC. 1), COCTOSIBlllHM 

H3 3-x CUHHTHnnSIUHOHHbiX C'leT'IHKOB 1 BKniO'IeHHbiX Ha COBIIatJ.eHHSI. MOHHTOp 

~ 
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noMewancsr BH9 KaHana HeATpOHOB H 6bin BKmO'ieH B CHCTeMy 

CBS!3H", KOTOpaS! ocywecTensrna 6blCTpblA OTBOJJ. ny'l:Ka npOTOHOB 

KOrJJ.a aarpyaKa KaMepbi oKa3biBanacb paeHoA aaJJ.aHHOA/1 I. 
QnpeJJ.eneHHe HanpaeneHHSI ny'IKa no OTHOW9HHlO K OCSIM Kal 

BO)ll!nOCb no KOHBepCHOHHbiM napaM OT Y - KB8HTOB 1 npHCyTBYIC 

ne/2/. 

2. HeynpyrHe np - eaaHMOJJ.eAcTBHSI e JJ.aHHOM o6nyqeHH 

nyqeBbiX 3Be3)l, 3ee3)lbl OT6HpanHCb TOl 
Ha MaTepHane 3- H 5-

nonOBHHe KaMepbl H T8K1 'IT06bi HX BepWHHbl ne)KanH He 6nH)K9 

pellHeH H 6oKOBblX CT9HOK. 

3¢¢eKTHBHOCTb npOCMOTpa 6bin8 95%, Unsr JJ.8HHOA pa60TI 

BaHO 4688 Ka)lpOB1 H8 KOTOpblX Hal\:)leHO 1822 3- nyqeBbiX H 5< 

aeeaJJ.x). 
HaMepeHHSI TpeKOB npoH3BOJJ.HnHCb Ha nonyaeToMaTax/31. 

no reoMeTpH'IeCKHM nporpaMMaM OH.HH/4/. 

Ha yKa3aHHoro KOnH'IeCTBa 9,6% 3-ny'leBbiX aeean oTHeceH· 

6biTHSIM nocne KHHeMaTH'IeCKOH o6pa60TKH/2/, a 11,9% OK838nll 

MbiMHo B 5-nyqeBblX 3B93]J.aX 1918% 3Be3JJ. OTHeCeHO K DC -

24,2% HeH3MepHMbi1 TO eCTb B JJ.anbHeAwell: ¢H3H'19CKOil: o6pa60' 

BaHO 1426 3-nyqeBbiX H 306 5-nyqeBbiX 3Be3JJ. • 

3. OueHKa npHMecH nC - co6biTHit B ocTaBlliHeC!"! co6biTHSI 

npH noMOlliH nO)lC'I9T8 3B93JJ. eceX MHO)K9CTBeHHOCT9H1 UpHBnE 

pp-B3aHMOJJ.9HCTBHH H coo6pa)K9HMH H30TOnH'19CKOA HHB8pH8H 

oKaaanacb paeHoit 16%,. AnSI 3-nyqeBbiX H 0% AnSI 5-ny'l:eBbiX 

4. EcnH npHHSITb nonHoe ceqeHHe np - eaaHMO)lell:cTBHH 

H8lli9M )lHana30H9 9HeprHA H paBHblM 42 M6/6/ 1 TO nOTOK H' 
HeitTpOHOB 

9HeprHll: Ha 1 Kanp 6yneT paeeH 20 14--------- np:u noToK 
npOTOHOB KaJJ.p 

MHlli9Hb (1 ~ 2) 108 ---------UHKn 
5. Cpe)lHHil: eec O)lHOrO y -KB8HTa B Bb!6paHHOM COOTBeT 

no noTeHUHanbHOH JJ.nHHe H 
THBHOM 06'beMe 1 Bbl'IHCneHHbill: 

a3HMyTanbHOMY yrny 1 oKa3ancSI paBHbiM W y = 10,22 :;: 0 161. 

XT [1nH nonyqeHHH ceqeHHit HCIIOnb30BBnCH MBTepHan C 1925 5-n; 

BbiX 3Be3,a. 
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noMemanCSI BHe KaHana Hei!:TpOHOB H 6bm BKn10'IeH B CHCTeMy 'o6paTHOI!: 

CBS13H", KOTOpa~ ocymeCTBnSina 6hiCTpblil: OTBOA ny'IKa npOTOHOB OT MHllleHH, 

Kor.na 3a.rpy3Ka KaMepbi oKa3biBanacb paBHOii 3a.naHson:/
1 1. 

Onpe,aeneHHe HanpaBneHHSI ny'IK8 nO OTHOWeHHlO K OCSIM KaMepbl npOH3-

BOJlHnOCb no KOHBepCHOHHblM napaM OT y - KB8HTOB, npHCYTBYlOIUHX B K8H8-

ne/2/. 

2. HeynpyrHe np - B38HMo.neil:cTBHSI B .naHHOM o6nyqeHHH H3yqanHCb 

Ha MaTepHane 3- H 5- ny'leBblX 3Be3Jl, 3Be3,Qbl OT6HpanHCb TOnbKO B nepBOil: 

nonOBHHe KaMepbl H T8K, 'IT06bl HX BepWHHbl nea<:anH He 6nHa<:e 2 CM OT ne

pe,aHeil: H 60KOBbiX CTeHOKo 

3$$eKTHBHOCTb npOCMOTpa 6hin8 95o/o, llnH .naHHOil: pa6oTbl HCnOnb30-

B8HO 4688 K8JlpOB, H8 KOTOpblX Hail:,aeHO 1822 3- nyqeBh!X H 546 5- ny'leBbiX 

3B~3Jlx). 
H3MepeHHSI TpeKOB npoH3BO,QHnHCb Ha nonyaBTOMaTax/3/. 06c'I~T Bencg 

no reoMeTpH'IeCKHM nporpaMMBM OHfiH/4/. 

H3 yKa3aHHoro KonH'IeCTBa 9,6% 3-nyqeBbiX 3Be3,a OTHeceHo K n C - co-

6hiTHSIM nocne KHHeMaTH'IeCKOil: 06pa60TKH/2/ 0 a 11 ,9o/o OK83anHCb HeH3MepH

MbiMH. B 5-ny'leBhiX 3Be3.nax 19,8o/o 3B~3A OTHeCeHO K DC - C06biTHSIMH 0 a 

24,2o/o HeH3MepHMbl 0 TO eCTb B ,aanbHeiiweil: ljJH3H'IeCKOil: 06pa60TKe HCnOnb30-

B8HO 1426 3-ny'leBblX H 306 5-ny'leBhlX 3Be3Jl. 

3. OueHKa npHMeCH nC - co6hiTHH B ocTaBwHec~ co6biTHH rrpoH3BOJlHnacb 

IlpH IIOMOIUH IIO,IlC'IeTa 3Be3Jl BCeX MHOa<:eCTBeHHOCTeil:, IlpHBne'leHHSI JlaHHb!X 

pp-B3aHMO,Qeii:CTBHil: H C006paa<:eHHil: H30TOIIH'IeCKOI!: HHBapHaHTHOCTH/5,8/ H 

OKa3anacb paBHOI!: 16% JlnSI 3-nyqeBhiX H 0~ JlnSI 5-ny'leBhiX 3Be3.n. 

4. EcnH npHHSITb rronHoe ceqeHHe np - B38HMo,aeiicTBHil: OJlHHaKOBhlM B 

HaWeM AH8IIa30He aHepi'HH H paBHbiM 42 M6/6/, TO nOTOK HeHTpOHOB BCeX 

Heii:TpOHOB 
aHepi'HH Ha 1 K8Jlp 6yJleT paBeH 20,4--------- npH IIOTOKe IlpOTOHOB Ha 

Ka.np 

MHWeHb (1 t- 2) 1Q8 IP._~':.~~~-
IIHKn 

5. Cpe,llHHii BeC OJlHOI'O y -KB8HT8 B Bbi6paHHOM COOTBeTCTBeHHO aljl$eK-

THBHOM 06'b~Me, Bbl'IHCneHHbii!: no noTeHuHanbHOil: ,anHHe H ycpeJlHeHHbiil: no 

83HMyTanbHOMy yrny, OK83anCH paBHblM W y = 10,22 :j: 0,61, 

.,.,-;::;·· 
~nH nonyqeHHH ceqeHHb HcnonbaoaancH MarepHan c 1925 5-nyqe-

BbiX 3Be3t:{. 

~ 
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6, MeTOilbi paaJJeneHHSI KaHanos peaKuHA B JJaHHOM o6ny'leHHH onHcaHbi 

s pa5oTe /2/, 
nocn~ llPHMeHeHHSI scex MeTOJJOB paaJJeneHHe no KaHanaM peaKUHA nony-

qaeTCS! cnellYJOIIIHM: 

Tat5nHua 2 

3-ny'leBbie ase3Jlbl 

f'O ,, 
"·ll ., "2D " Bcel"'o 

xt< 16 
"tr 0" 

93 
BCei"O N 

17
o BCei"O N 'fre BCei"O N ,o 

128 118,5 983 514 222 101 1426 

(6,5%) (9%) -86 
(69,00% 

+170 (15,6%) +82 
+ - -

Ta6nHua 3 

5-nyqeBbie ase3Jlbl 

"0" , , 0 , , tl , "2a" Bcel"'o 
)( 

2 < 32 X 

74 !!Cel"'O N ,o BCei"O IN, o scel"'o N Ito 

60 
50,5 

143 69 69 7,3 

24,2%) ( 19,6%) ~18,7 (46,7%) ~35,4 (9,5%) ~12,3 
306 

npoueHTbl B TaOnHuaX - JlOnSI J]aHHOI"O KaHana B co6biTHSIX yKa3aHHoil: 

MHO)I{eCTBeHHOCTH; B rpa¢e N,o JJaHo 'iHcno peaKUHA JJaHHoro KaHana, co

JJep)l{alliHX 17° - Me30Hbl, npH 3TOM KaHan "0" B 3-ny'leBbiX 3Be3JlaX MO)I{eT 

COJleplKaTb 17% llpHMeceil: JlpyrHX KaHanOB (H DC B TOM 'IHCne), KaHan "0" 

B 5 nyqeBblX 3Be3Jl8X COJlep)I{HT 20% npHMeceil: OT llPYI"HX KaHanoB, f1poueH

Tbl npHMeceil: onpeJJeneHbi no "xBocTaM" X 2 - pacnpeJJeneHHil:, nocTpoeHHbiX 

c yqeToM HLJ.eHTH<jlaKauaH qaCTHU, KaHan " " 0 " B 3-ny'ieBbiX 3Beauax Mo

lKeT . COJ]Efp)l{aTb OOnblliOe 'IHCnO llpHMeCeil: H3-3a HanH'iHSI 3Ha'iHTenbHOI"O Ko-

6 .. 

::~,! 

,. 
\' . ;_:' ,' ·~\ 
>.1 : 

nH'ieCTBa COI5biTHil:l HMQKliilHX Beet MeHbWHit 1 ( KOnH'ieCTBO coil 

KaHana Mbl oueHHSaeM KaK 128!79). KaHan "a n B 3-ny'leBbiX 3BE 

)I{HT 10% npHMeceA OT llPYI"HX KaHanos. KaHan "2a" s 3-nyqeJ 

npaKTH'IeCKH llpHMeceit He COJJep)I{HT, 

B KaHanax 5-ny'ieBbiX aseau "trO" 1 "a" H "2a" npHMec 

npHHSITOM cnoco6e paaJJeneHHSI. 

7, B KaHane "a" 8-ny'leBbiX aseaJJ B 255,5 cnyqaS!X ua HanH 

Ta HnH H3 KHHeMaTHKH B C,U,M, ( Tpe6oBaHHe1 'ITOObl HyKnOHbl nE 

HbJe nonyccfJepbl) Mbl 3HaeM1 'ITO pOJJHnHCb " 0 - MeaoHbi, TorJJa 

CS! cny'iaSIX llpHMeCb peaKUHH C Ol5pa30BaHHeM tr 0 - Me30HOE 

3515%. 

CneKTP Heil:TpOHOB, Bbi3BaBWHX aTy peaKUHJ01 MO)I{HO nocTpc 

BHB MHHHManbHblft HMllynbC Hei!:TpOHOB J]nSI cnyqaeB 6e3 S!BHOI"O 

IF 0 - Me30HOB, OUeHO'IHblft HMllynbC Heil:TpOHa/2/ JlnSI TeX )l{e C. 

lliHBaS! 3TH JJBa cneKTpa c H3BeCTHbiM secoM, onpeJJeneHHbiM no 

(0,645 H 0,355 COOTBeTCTBeHHO) H JlOOaBnSISI K nonyqeHHOMy Cll 

Hblil: cneKTP H3 cnyqaeB C o6pa30BaHHeM rrO - Me30HOB, 

nocTpOHB oueHO'iH&IA cneKTp H3 cnyqaeB 1 coJJep?Kall!HX 

MO)I{HO nony'IHTb OTHOllleHHe peaKUHil: Knacca "a" 1 COLJ.ep)l{alllHX 

KO seeM coobiTHS!M Knacca "n" : 

a p tr+w-( a .,o) 
8 s (P a.) • 

np .,+ .. -( 11 w0 ) + ap w+·.,-

B 3aBHCHMOCTH OT HMllynbCa HaneTaJOmero Heil:TpOHa, 

CneKTpbl Hei!:TPOHOB, Bbi3BaBWHX JJpyrue peaKUHH, nonyqaJ 

Hb!X COOOpa)l{eHHil:, 

8. llnSI nony'ieHHSI o6mero cneKTpa naJJaKllllHX HeATpOH 

yqecTb BKnaLJ. B llOnHOe Ce'leHHe ap - B3aHMOJ]eil:CTBHi!: OllHC 

KOTOpble He oopa6aTb!BaKlTCSI B J]aHHOM 3KCllepHMeHTe, 3se. 

MHO)I{eCTBeHHOCTblO ( 7,9 H T,Jl,) J]aiOT BKnaLJ., He npeBbiWaiC 

7 



Abl pa3AeneHHSI KaHanOB peaKUHA B ABHHOM o6ny'leHHH OIIHCBHbl 

HMeHeHHH BCeX MeTOAOB pa3AeneHHe IIO KaHanaM peaKUHH rrony-

maM: 

Ta6nHua 2 

3 -ny'leBbie aae31lbi 

,, 0" "n*" "2o " Bcero 

acero IN ,o acero N 'Jrt acero N ,o 
983 514 222 101 1426 128 1118,5 

(9%) :;86 
(69,00%) 

+170 (15,6%) +82 

Ta6nHua 3 

5-ny'leBhie 3Be31lhl 

"trO, , n , 

ero I NIT 0 acero ~.,o acero .I 
50,5 

143 69 I ,:~5%)1 +18,7 
(46,7%) ~35,4 

"2a" 

N tr o 

7,3 

+12,3 

Bcero 

306 

\ 

a6nHUaX - AOnSI ,AaHHOI'O KaHana B C06biTHSIX yKa3aHHOH 

CTH; B rpa¢e N ,.o AaHO •mcno peaKUHH AaHHOI'O KaHana, CO

Me30Hbi, ilpH 8TOM KaHan "0" B 3-ny'leBbiX 3B93AaX M0)!(9T 

3b npHMeceA ApyrHx KaHanoa ( H n C B TOM 'IHCne) 0 KaHan "0" 

Be3AaX COAep)!(HT 20% npHMeceA OT ApyrHX KaHanoB, ilpoueH

onpeAeneHbl no "xaocTaM" x 2 - pacnpeAeneHHA, rrocTpOeHHhiX 

HTHqmKaUHH 'laCTHU, KaHan " " 0 " a 3-ny'leBhiX aaeaAax MO

b 6onbmoe 'IHcno npHMeceH: Ha-aa HanH'IHSI 3Ha'IHTenbHoro Ko-

6 

• 

.,., 

.. 

'•,i.i 

nH'I9CTBa C06biTHA, HM910WHX aec,MeHbWHA 1 (KOnH'IeCTBO COI5biTHI :3TOI'O 

KaHana Mbl OU9HHBaeM KaK 128+79), KaHan "a 0 
B 3-ny'leBb!X 3B93AaX COAep-

)!(HT 10% npHMecea OT APYI'HX KaHanoa. KaHan "2a" a S-ny'leBhiX aaeaaax 

rrpaKTH'I8CKH !IpHMeCel He COJl8p)!(HT, 

B KaHanax 5-ny'leBbiX aaeaa ",o ", "a "· H "2a " npHMecel He T npa 

npHHHTOM cnoco6e paaaeneHHSI. 

7, B KaHane !'a" S-ny'leB&IX aaeaA B 255,5 cny>~aHX H3 HanH'IHH y-KBaH

Ta HnH H3 KHHeMaTHKH B CeUoMo ( Tpe60BaHH9 0 'IT06b! HyKnOHbl neTenH B paa

Hble nonyc<flepb!) Mbl 3HaeM, 'ITO POAHnHCb tr O - Me30Hb!, Tor,Aa B OCTaBWHX

CSI cny'laSIX !IpHMeCb peaKUHH C o6pa30BaHHeM tr 0 "" Me30HOB COCTaBnHeT 

85,5%. 

CneKTp HeATpOHOB, B&IaaaamHx aTy peaKUHIO, MO)!(HO nocTpOHTb, onpeAe

BHB MHHHManbHbii HMnynbC HeftTpOHOB Jlnfl cnyqaeB 6ea SIBHOI'O 06paaoaaHHSI 

It 0 - Me30HOB 0 OUeHO'IHbiA HMnynbC HeATpOHa/2/ AnSI TeX )1(9 cnyqaea, B3Be

mHBBH 9TH ABB CneKTpa C H3B9CTHblM B9COM 0 O!Ipe,AeneHHb!M !IO y - KBBHTaM 

(0,645 H 0,355 COOTB9TCTB9HHO) H A06a&nSISI K nony'leHHOMY CII9KTpy OU9HO'I

Hb!li: cneKTp H3 cny>~aea c o6paaoaaHHeM ,o - MeaoHoB, 

ilOCTpOHB OUeHO'IHbii CneKTp H3 cny'laea, COJlep')!(aWHX )' -KBBHTbi, 

MO)!(HO nony'IHTb OTHOWeHHe peaKUHA Knacca "a 0 
, COAep)!(aWHX ''rrO'.!. Me30Hbl, 

KO BCeM COObiTHSIM Knacca "a" : 

a p ,+,-( • .,o) 
8 3 (P a)"' 

ap w+ .,-( m rr 0 ) + ap .,+·,-
.... J..2. ••• 

B 38BHCHMOCTH OT HMnynbCa HaneTBIOW9I'O HeiTpOHa, 

CneKTpb! HeATpoHOB, BbiaaaamHx APYI'He peaKUHH, nony'laiOTCH H3 noAo!5-

HhiX coo6pa)!(eHHA, 

8, .llnH nony'leHHSI OOwero C!leKTpa naJlBIOWHX HeATpOHOB He06XOJlHMO 

yqecTb aKnaA a nonHoe ce'leHHe ap - B3aHMOJleiCTBHA OAHOny'l:eBbiX 3Be3Jl, 

KOTOpbl9 He o6pa6aTblBBIOTCSI B ABHHOM :3KC!IepHMeHTe, 3ae3Jlbl C 601IbWO:l!: 

MHO)!(eCTBeHHOCTbiO (7 ,9 H T.,A,) JlBIOT BKnaJl, He npeBbiWaiOwH:l!: 2%, 

~ 
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B JJ.anbaeRweM npHHHMaeTCR, 'ITO nonaoe ceqeaHe ap - esaHMOJJ.efi

CTBHR noCTOSIHHO B o6naCTH aaeprHfl OT 2 JJ.O 10 rae H paBHO 42 M6/6/, 

llpeJJ.nonaraeTCR TaK}f{e, qTo t1 .t P P • u .t .. P • Ynpyroe ceqeaHe pp - pacceR

HHR Mano MeHReTCR B aTofl o6nacTH aaeprHA H cocTaenReT 1/4 oT nonaoro/71, 

BbmHweM B03MO}f{Hbie peaKUHH ap - esaHMOJJ.eflcTBHfl, JJ.aiOwHe B pesynb-

TaTe OJJ.HH sapg}f{eHHblfl nyq: 

1) DP->PD 

2) a)Palt0 (0,44)1,57 

b)Diltr+(0,28) 1 

3) a) p'a trO tr o ( 0, 16) 0,84 

b) llll "+, 0 ( 0, 19 ) 1 

H T,JJ., 
CooTaoweHHR Me*AY peaKUHRMH a) H e) B Ka}f{JJ.Ofl rpynne pacc'IHTaHbi 

H3 H30TOllH'ieCKHX COOTHOWeHHfl/8/ H yKa3aHbl cnpaBa OT peaKUHfl, 

HsoTonHqecKaR HHBapHaHTHOCTb JJ.aeT B03MO}f{HOCTb conocTaBHTb aeKo

TOpbiM H3 aTHX peaKUHfl peaKUHH 0 perHCTpHpyeMbie B aaweM 3KCnepHMeHTe
1 

a HMeHHO: 

u·,.,. ,+ •t1PP ,-
t1 ftft tr+ It 0 • t1 PP' w- lfO 

u,.,.,+ll'o ft'o CT P P w-11 o" o 
H T,JJ., 

CneJJ.oBaTenbHO, 'iHCno co6biTHfl THna an tr + 
paBHO 'IHCny C06biTHfl p p tr-

( Knacc "0" TpexnyqeBbiX seesJJ.), 'IHCno peaKUHfl P ll 
,o = 1,57 Naa .,+ 

H T,JJ., 
9. llnR nony'leHHSI cneKTpa HefiTpOHOB aanHWeM COOTHOWeHHe: 

t1 ..,, 

l . 

(P)N,.(P)p t • 
1 

- t1 4 ..,, 
(P) N,. (P)p e +~ Ni(P) , 

8 

I 

rAe 

HMllYnbCe p 

HMnynbCOM p 

TorJJ.a 

1 
a·.l - T a"'' 

B HHTepeane I!J. P 

B HHTepeane I!J. P 

N,.(P)l!J.P 

N l ( P) - 'IHcno seesJJ. "l '' -r 

N" (P) - 'IHCno naJJ.aiOWHX H4 

'i•N(P)l!J.P 
l l 

3 
T tltot P f 

0THOCHTenbHblfl cneKTp naJJ.aiOIUHX HefiTpOHOB llOKS38H Ha pHC, 2, 

t.N 
t.P 

300 

200 

100 

Pn.=7,1s [Gwc] 

't 3 5 7 g fl Pn.~fic] 

PHC. 2. 
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anbaei!:weM npHHHMaeTcH, 'ITO nonaoe ceqeaHe ap - B3aHMoaeA

CTOHHHO B o6naCTH 9HeprHA OT 2 t:IO 10 raB H paBHO 42 M6/6/, 

raeTcsr TBK*e,'ITO u.tPP•O'efnp. YnpyroeceqeaHe pp -pacceH-

MeHsreTCR B 9TOA o6naCTH 9HeprHA H COCTaBnsreT 1/4 OT nonaoro/7/, 

HWeM B03MO)f{Hb!e peaKUHH Dp - B38HMOt:leACTBHA, }:IS!OJUHe B pesynb-

38pR)f{9HHbiA nyq: 

1) DP-+PD 

2) a)pa,o (0,44)1,57 

b)DDII'+(0,28) 1 

3) a) p·a trO II' o (0, 16) 0,84 

b) DD It+ II' O ( 0, 19) 1 

THOlll9HHSI M9)KJ:IY peaKUHRMH a) H B) B KS)KJ:IOA rpynne paCC'IHTaHbl 

llH'I9CKHX COOTHOllleHHA/8/ H yKa3aHbl CnpaBa OT peaKUHA. 

OllH'19CKSSI HHBSpHaHTHOCTb naeT B03MO)f{HOCTb COllOCTaBHTb H9K0-

9THX peSKUHA peaKUHH, perHCTpHpyeMbie B HallleM 9KCnepHMeHTe, 

II'+ =O'pp II'- (1Dilll'+11'0 ""O'pp·rr-11'0 

u .. .,,.+,o,.o 0' ppll'-,o,o H T,t:{, 

enbHO, 'IHCnO C06biTHA THlla DD rr + paBHO 'IHcny co6biTHA PP rr 

" TpexnyqeBb!X 3B93}:1), 'IHCnO peaKUHA p D ,o = 1,57 Naa ,+ 

nsr nonyqeHHSI cneKTpa HeATpOHOB HallHllleM COOTHOlllaHHe: 

(P)N.,(P)p t = 

,. 

1 
- (1 
4 tat 

(P) N., (P)p e +1: Ni(P), 
l. 

8 

rne 

HMnYnbce P 

HMnynbCOM p 

To rna 

1 
u·.~ - T u •t 

B HHTepBane f'!. p 

B HHTepBane f'!. p 

Nn(P)I'!.P 

N 1 ( P) - 'IHCno 3Besn "l " -ro KaHana npH 

N 11 (P) - 'IHcno naaaJOJUHX HeATpOHOB c . T Nl.(P)I'!.P 

3 
T C1tot P t 

0THOCHTenbHbiA cneKTp nat:{SJOJUHX HeATpOHOB ll0K838H Ha pHC, 2. 

~ 

t:.N 
t:.p 

300 

200 

100 

1 3 5 7 9 11 

Pn. = 7,ts [Gwc] 

Pn~rfc] 

PHc. 2. 

9 



CeqeHMe OTAellbHOI'O KaHana MQ)IUIO nony'IMTh, ll:CJIOllh3Y.II COOTHOllleHMe: 

~ Ni(P).::\P 
1 

N1(P).::\P"' u 1 (P) Nn(P) p f ~p"' u i (P) 
3 
4 

0TC10Aa 

3 
u 1(P)=-

4
-utot 

N 1(P).::\P 

l: N 1 (P)6P 
i 

17 
tot 

Ce'leHM.II pa3llM'IHhiX KaaanoB peaKuMit B 3aBHCHMOCTH oT nMnynhca aaneTaJO

lllMX HeitTpOHOB noKa3aHbl Ha pncyHK8X 3, 4, 5, 6, 

Ha STHX pliCYHKaX npMBeAeHbl 11Hlllh CT8THCTHqeCKHe OlllH6KH H3MepeHH.II ce

'leHMH, ilpyi'Me norpelllHOCTii MOI'yT B03HMK8Th no ClleAy!OlllHM npli'IHHaM: 

1) HeAOCTaTO'IHB CT8TMCTHK8 y - KBBHTOB, 'ITO npHBOAiiT K HeToqHOMy 

3H8HHIO KOllH'IeCTBa pOMA8IOIUJ1XCH fT O - Me30HOB H, ClleAOBBTellbHO, K HeTO'I-

HOMY 3H8HHIO cneKTpOB no K8H8118M H o6mero CneKTpa; 

2) OUeHO'IHhlfl HMnyllhC onpeaeneH K8K HaM60nee BepO.IITHbiH, HO He 

TO'IHbiH HMnynhCi 

3) MMe!OTC; OlllH6KM H3MepeHH.II, npHBOA.III.li!He K onpeaeneHHIO HMIIYllht::a 

HefiTpOHa C TO'IHOCTb !0 10%; 

4) I1pliBll8'1eHHe CT8TM'IeCKOi1 TeOpHH All'<! paC'IElT8 KOllH'IeCTB8 OAHOlly'le

BblX 3Be3A MOMeT AaTb HeTO'IHOCTh TIOpHAK8 1 0%; 

5) rrpeanonolKeHMe o nocTO.IIHCTBe a tot n_f B38HMOAei1CTBHH H npea-

nOllOMeHMe 0 TOM, 'ITO 17
81

"" -t- a tot , qTo A8ElT OIJlH6Ky II0p.IIAK8 3%. 

6) npeanonoMeHHe o To~.1, 'ITO B HeH3MepHMbiX co6hiTH.IIX pa3aeneHMe no 

K8H8118M TO :>Ke CaMOe, 'ITO H B H3MepHMbiX, 

OTcyTCTBne KaKnx-nn6o Bhr6opoK rrpoBepRnoch no yrnoBhiM n HMrrynbc

HhiM pacnpeaeneHHHM '18CTHU pa3HOI'O COpTa H 6b!ll0 YCT8HOBlleHO, 'ITO HHKB

KHX Bbi60pOK, rrpeBbllll810lllHX CT8THCTif'leCKiie <jlnyKTyaUHH, HeT. f1o3TOMY rrpeA

!IOl10/K8HHe 6) HBll.lleTCH CrrpaBeAllHBbiM, 

10 

• 

6[mB] 

:~·~ .. nnn-n·rr-[mTli 
m •0,1,2. ... 

4 

:l +tw+ ppn-,. tyt'Tl'j 
m•t,2 •. 

~ l ppn-

:1 ++.,+fo!ol 
240IIlli Pn[ri~) 

PHC. 3. 

6~\ tt • .. 
tt 
tO + npn'TT-
I + 

t¥+ 

++ npn•n-[mni 
-fq.+ m•1,2 ... 

+ + 
'h--

JO 

• • :J I np:n•n- [I'T\'1li J..L,-
tO 

8 
8 

2 4 • a..... Pn[r#t] 
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11 

(_·-----------------------



OT.QeJlhHOI'O KaHana MOMHO nony'IHTh, II:CJIOJlh3YSI COOTHOWeHHe: 

~ Ni(P).:\P 

(P) N n(P) p f A P = a i ( P ) 
1 

3 
4 

0 
tot 

3 
u i ( P ) "' -

4
- 0' tot 

N 1(P).:\P 

~ N 1 (P)~P 
1 

peaKUHH B 38BHCHMOCTH OT HMnyJ1hC8 HaJ1eT8ID

nOK838Hbl H8 pHCYHKaX 3, 4, 5, 6, 

pHCYHK8X npHB8.[(8Hbl JlHWh CT8THCTH'I8CKHe OW.H6KH H3M8p8H.H5! ce

norpeWHOCTH MOI'yT B03HHK8Th no CJle.QyiDWHM npH'IHHaM: 

TO'IH8 CT8THCTHKa y - KB8HTOB, 'ITO npHBO.QHT K H8TO'IHOMy 

rr O - M830HOB H, CJI8.QOB8T8JlhHO, K H8TO'I

neKTpOB no KaHanaM H o6wero cnexTpa; 

orrpeaenen KaK HaH6onee BepoHTHhiH, no He 

H3MepeHHSI, IIpHBO.QSIWHe K onpe.QeJ18HHID .HMITYJih~a 

10%; 

.QJI>I p8C'IeTa KOJlH'I8CTB8 O.QHOnyqe

HeTO'IHOCTh nopSI.QKa 10%; 

0 nOCTOSIHCTBe 

'ITO O'el"' ~ 0' tot 

0' tot n P B3aiiMO.Q8HCTB!iH \ H npea-

' 'ITO aaeT oum6Ky nopHaxa 3%. 

'ITO B HeH3Mep.HMbiX C06b!THSIX pa3.Q8J18HHe IIO 

B H3!vtepHMbiX, 

Bbi6opox npoBepHnoch no yrnoBbiM H HMnynhc

paGnoro COpTa H 6b!Jl0 ycTaHOBJleHo, 'ITO HHK8-

IDIUHX CT8THCTH'IeCKHe 4JnyKTyaUHH, HeT, Do3TOMY npe.Q

-'BJUieTCSI cnpaBe.QJlHBbiM, 

10 
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HaH6onee cymecTseHHbie norpelllHOCTH aoaimKaiOT Ha-aa 1 

2). OueHKH noKa3biBaiO·r, 'ITO y'leT acex norpemaocTeA npHBOilH'I 

o!UHOKH, yKa38HHbie B 3H8'leHHSIX Ce'leHHA H8 pHCYHK8X 3 1 4, 5, 

MO yaeJIH'IHB8Tb B 1,5 .. 2 pa38 B TO'IK8X, I'll9 C9'19HHSI pe3KC 

B aaKniO'leHHe asTopbi Bbipa)KaiOT 6naro11apHOCTb B.<II.B 

npHHHMasmeMy 6onbmoe y'laCTHe B .Ha'lanbuoA cTallHH paooThi, rp 

T8UHH OK-4 H BC9M JiaoopaHT8M HeATpOHHOA rpynnbi 1 npOH3BOJ 

oOTKY MaTepH8Jl8. 

flHTepaTypa 

1. r.c.Ka38HCKHit, A.M.MnxaJtnoB, B.M.Mop03. nT3, N94, C'l'p. 89-

2. B.M.Mop03, A.B.HHKH'l'HH, A.M.Po.l!HOHOB, IO.A.TpoHH. UpenpHH'I' 

P 1-8145, /ly6Ha 1967. B.M.Mop03, A.B.HHKH'l'HH, IO.A. TpoSIH. 

OMHM P1-8BB1, /ly6Ha 196B. 

8. IO.A.KapJK8BHH H .l!P· nT3, N95, 54, 1968. B.H.AilM830B H .l!P• ' 

011 HM 1852, /ly6Ha 1964. 

4. B,<t>.BHUIHSBCKHit H .l!P· npenpHH'l' OMHM P-146B, /ly6H8 1968. 

roHpaaoaa H .l!P• UpenpHH'l' OMHM 2005, /ly6Ha 1965. M.M.MB 

.l!P• UpenpHH'l' OMHM P-2BB9, /ly6Ha 1966. 

5. H.n.Bora.qeB, C.A.ByHHTOB, M.M.TpaMeHHUKHit H .l!P• UpenpHH'l' 

P-356, /ly6H8 l959. 

6. D.V.Bagg, D.c.Sa.J.Mr and Y.H.St:afforcl. P.hys. Rev., ~46, 

B.C.UaHTyea, M.H.XaqaTypHH, M.B.L[yaHno. UpenpHH'l' OMHM 

1964. 

7. Foley K.J., Lindenbaum S.J. et al. Phys. Pev. Lett., _1j 

Foley K.j., Lindenbaum S.J. et a1. Phys.Rev.Lett., lJ2J 

B. /lo ~MH Ce6, KHpnnnoaa n.<t>. Hap. )1(3T<t>, 44, M5, 14B7-14~ 
B. c.3.BeneHbKHit, B.M.MaKCHMeHKO, A.M.HHKHWOB, u.n.Po3eH'l'~ 

T. VII C'l'P· 1, 1957 r. 
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HaH6onee cymecT5eHHbie norpemHOCTH 503HHKa!OT H3--3B nyHKT05 1) H 

2). OueHKH no~a3bi5aiO·r, 'ITO y'leT 5cex norpemaocTeA npH50JlHT K ToMy, 'ITO 

oum6KH, .YKB38HHbie 5 3Ha'leHHSIX Ce'leHHA HB pHCYHKBX 3, 4, 5, 6, aeo6XOJlH

MO y5enH'IH58Tb 5 1,5 .. 2 pa3a 5 TO'IKBX, r)le Ce'leHHSI pe3KO MeHSIIOTCSI, 

B aaxniO'IeHHe a5TOpbi 5bipa>KaiOT 6naroJlapHOCTb B,ci>,BHwHe5cKOMY 1 

npHHHMasweMy 6onbwoe yqacTHe B aaqanbuoA cTaJlHH pa6oThi, rpynne sxcnnya

TaUHH TIK-4 H 5CeM na6opaaTaM aeATpoaaoA rpynnhi 1 npoH350JlH5WHM o6pa-

6oTKY MaTepHana. 

flHTepaTypa 

I. r.C.KaaaHCKHil, A.M.MHxaRnoB, B.M.Mopoo. nTa, M4, C'l'p. 39-41, 1965. 

2. B.M.Mopoo, A.B.HHKK'I'KH1 A.M.Pot!HOHOB1 IO.A.TposrH. flpenpKH'I' 
OMHM, 

P 1-3145, 11.y6Ha 1967. B.M.Mopoo, A.B.HKKK'I'HH, IO.A. TpoHH. flpenpKH'I' 

OMHM P1-3BB1, 11.y6Ha 196B. 

8. IO.A.KapJKBBHH H t!Po nTa, Nl5, 54, 1963. B.H.AnMB30B H t!P· flpenpKHT 

OMHM 1352, 11.y6Ha 1964. 

4. B,ct>.BHl1IH9BCKHif H t!P· flpenpKH'I' OMHM P-146B, 11.y6Ha 1963, o.B.Bns-

roHpBBOBB K t!P• flpenpKH'I' OMHM 2005, 1J.y6Ha 1965. M.M.MssH'leHKO H 

t!P· flpenpHHT OMHM P-2BB9, 11.y6Hs 1966. 

5. H.n.Boraqes, C.A.ByHH'I'OB, M.M.rpaMeHHliKKif H t!P· flpenpKHT OMHM 

P-356, 1J.y6Ha 1959. 

6, D.V..Bagg, D,C,Salter and Y,H,Stafford, Phys. Rev., ~46,p.980( ~966). 

B.C.flaHTyes, M.H.Xsqs'l'ypHH, M.B.t{ysnno, llpenpHHT OMHM P-1625,Jly6HB 

1964. 

7. F'oley K.J,, Lindenbaum S,J, et a1. Phys. Pev. Lett.,~ 425, ~963, 

F'oley K,j,, Lindenbaum S,J, et a1. Phys,Rev,Lett., 1:Q, 376, ~963. 

B. 11.o~MH Ce6, KHpHnnoBB n.ct>. H t!P· )f(3Tct>, 44, Nl5, 14B7-1492, 1963 r. 

B. C.3.BeneHbKKif, B.M.MaKCHMeHKo, A.M.HHKHlllOB, M.n.PoaeH'I'Bilh. Yct>H, 

T. VII cTp. 1, 1957 r. 
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