
:o% .35 · · KoNapo!J 8 t1 
K, {03 · . 

b <1.-i t-S 0 . + 

1 
£/-~CJ . 

. '- I 

I 

I 



"YTBepz,l(aD" 

~HpeKTOp na6opaTOpKK R,l(epHHX 
o6Jiew 0 H .H 

.II.,I{zenenoB 

~·~64 ro~a. bt-21~V 

0 B03MO!HOCTH H3MEPEHH.H ITPO){On1HOll IIOnflPH3AUHH 
HEnTPOHOB, HCIIYCKAEMHX IIPH }'{ -3AXBATE JI.llPAMH. 

- r.){y6Ra, I964 ro.z; -

!~~J;.:; .. :;. ~~:~~~~~~ ;;~ ·-.: .. ~ : ... 
I 

~ ~~ - . r ~:1' _} •• • . . : ., 

' 
•. ~ ··-~ ;~t·\'·~~f~~<t - ~· .... ,_,__. ____ .. ,_ 



(!) B uacroH•ee BpeMH Bceo6•ee npH3Hauue nonyquna reopua yuuaep-

canltaoro qerupex~pMHOHHoro cnadoro B3aHMo~e~cTBMa. 3ra reopua 

IlO)tTBepJ:~eHa dOBltliJIM XOnMqecTBOM 3XCnepHMeH!r.8JlltHHX ~aHHHX, OC0-

6eKHO ,D;na cna6ux nponeccos, npoxcXO.D:H•HX c qacrxnaKH co crpaa

HOCTltD S = 0. 0,D;HHM H3 HaHMeaee H3yqeHHHX nponeCCOB H3 3TOrO 

Kpyra asneHHI SBlBeTCS peaxnua 3aXBaTa MDOHa npOTOHOM 

(I) 

BOJiltBHHCTBO H3 npoBe,D;eHHUX )tO HaCTOa.ero BpeMeHH OTIHTOB He npo

THBOpeqHT npe)tCXa3aHHHM yHBBepcan~.tHOI V -A teopHH cna6oro B3a

HKO)t6ICTBHH, O,D;Haxo, HMea ! BH.D:Y pa3BHTHe npe~ctaBB8HHI 0 j3-
pacn~e, cJie~er .D:YMat~.t, qro 3xcn·ep:roteHranltHoe H3y'tleaxe peaxnxu (I 

(I) e•e npe,D;craBnaer HHrepec ,D;na oxouqaren~.tuoro BuacHeRHa xapax

repa B3aJIMO)t8ICT BHS npH 3aXBaTe liiDOHa npOTOHOM. 

0,D;ROI H3 B03MOJ:ROCTel, ,D;O CUX nop HeHCTIOJilt30BaRHOI B 3XCne-
. u 

pxueHrax, aBnaerca H3yqe:a:ue npO,D;I)JiltHOI nonapx3anHH (P n ) aelrpo-

RoB, B03HHK8.DDUfX B (I). H3MepeHHI~ P~ npe,D;CTaBJiaeT HRTepec C 

H8CKOJiltXHX TO't18K 3peHHH. 

I) 3m nepxueuraJILHoe onpe,D;e.iteHxe 3Baxa npo,D;OJiltHOI nonapH3a

n•• uelrpoHOB P~ H3 (I) no3mtnaer uenocpe,D;ctBeHHo onpe,D;enHTlt 

cnupan~.taocr~.t IIDORHoro HettrpHHo, ncnycxaeuoro B 3TOI peaxno. 

!IOCKOJiltKY 3XCnepHM8HTMltRO Hai,D;6l!O, liTO CnHpMiHOCTlt ~ H3 

c:;r+~ ~+ +'Y.,u pacna.,Jta orpxnt~ren~.tua, H3 3axoua coxpaueBHst 

nenroBRoro aapa,~;a cne,D;yer, qro -.~ H3 (I) ra.ue H:Meer orpuna-

reJI:&HYJ> CnHpaJiltHOCTlte TaltHM Odp~:ou, H311epeHHe CIIHpMltROCTH 

H3 (I) asnsterca npa~~ol npoBepxott coxpaaeHHa nenroHHoro 3apst,D;a B 

peaitnHH )1 -3aXBata. COBOitynHOCT:& OIIHTOB no f'- -aax:aary Sl,Jtpa

IIH B HaCTOJmt88 Bp6MSI yxa3uBaeT Ha. OTpHna,TeJUtHhii 3BaK cnHpaJI:&HOCTH 

~p H3 (I). Onpe,D;eJIHD.HMH B 3TOm COBOKynROCTH SlBJIHDTCSl OnhiThi no 
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.B3uepeHHD aCHMK8TPHH ( o( ) B yrROBOM pacnpe~eneHHH HeiTpOHOBIII. 

~ ~ 
leiCTBHrenLRo, 3Hax ~ (raxze xax H 3Hax Pn ) 3aBHCHT or npe~no-

noxeHHSI 0 Cn.llpaJILHOCTH HCflYCita8MI)rO HeiTpHHol21 H M8HSie TCSI Ha 06-

paTHHI npx H3ueuenx 3Haxa cnHpa~t:&Hocrx nocJie~uero. O~ua.xo, Iq>oue 

TOrO, 3KaK o( 3aBBOHT 8Jl{e OT O~~HOCHTeJI:&HOrO 3Ha'l8HHS: KOHCTaHT 

BeKTOpHoro, aKCHaJILHOB8KTOJ>HOro 1£ 3~eKTHBHOro nceBAOCKanstpHoro 

B3aJfMO~ettCTBHSI. Tax, 8CRH ~aze DJIHHS:TL, 'lTO BRRSJ( a:ttCHaJI:&HO-Belt- j 

ropuoro B3aHMO,Jr;eRcTBJUI B · jlA. -3e.xi3are raxaB ze KaK If B j -pacna 

,B;e, T • e. ). =:- ~ = /,25" , TO 3!!'aK o( 3aBHCHT OT B8JIH'lHRH 

~= ~ IJI (cu.pxc.I). Tax ztax TeoperH'l8CKH npe,Jr;ciCa3HBaercst noJio

xxr:~:&HHI 3HaK Je 141 H 3KCnepHM8HTaJILHH8 ,B;aHHH8 no H3y'leHHD 

nponeccoa c 12
"'/'-~ ~~~~ 151 H 0 

16~ -~ ,..y'~~ 161 

yK8.3HBaDr ua ro, 'lT o de -;.-o , orpH~areJILHHR 3Hax ol... , noJiy'leHHiil 

B OfiliTaX (II MOZHO paccKaTpHBaTL ::taK no~TBepx:~eHHe roro, 'lTO cnJI

pMLHOCTL ~ H3 (I) orpHnareJI]):ta. TeM He ueuee, ~Jist npoBepitH 

raiCoro ~YH.B;aueuraJILHoro nonoxeuHs:, xait 3aztoH coxpaueHHs: 'llfCJia Jien

roHoa, npe,B;craBJis:er HHrepec .B;onoJIJtHreJI])HOe He3aBHCHMoe H3KepeHJie 

CnHpaJI:&HOCTH ~ • T8JtJOI B3~epeJflf8M MOX8T CJI}'ZHTL onpe~eJieHHe 
II 

3HaKa P~ HeiTpOHOB H3 jA -3aX~~Ta B XH.B;ROU BO.B;Opo)(e. M3B8CTHO, 

( CK., uanpHuep, 19 I), 'lTO aepoarHOC'I L 3axaara 113 cocros:RHI c aHTH-

napaJIJieJI])HHUH cnHR&MH ! H F npxuepuo B 50 pas 60JI])me Bepo-

SITROCTB 3aXBaTa H3 COCTOSIRHI C na~aJIJI8Jil)HHUH cnHHaMH, 8CJIH npHHSITL 

v- A BapHaHT B3aH:U:O~eltcTBHSI c ./\. =-I' 25 H ~ ~ 8 • B 3TOU 

CJiyqae B ZH)(ItOM BO)(Opo~e 3axBaT HpOHCXO)(HT C no)(aBJISinll{elt BepoS:T

HOCTLD H3 COCTOSIHHI C aHTHnapaJIJieJI])HHMH CnHHaMH H n03TOMy, npo

)(OJI:&Haa noJIS:pH3anma xcnyciCaeuHX HeltrpoHoB 6JIH3Ita x I00%171,npxqeu 

3Ha:tt DOJISipH3aUHH O.B;ROIIa~ CBS:3aH CO 3HaKOM cnHpaJILHOCTH H8ITPHHO 
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3aiCOHOII coxpaHeHHS! yrJIOBOrO :UOIIE!HTa X) • 

He HCICJII)tleHp,- 'lTO ,D;eTaJI:&Hii~l aHaJIH3 CHTyaUHH, B03HHEai>Btett 

np11 3aXBare B zHnou BOJtopo,~;e, )tozer noxa3aT:&, liTO 3Hax H,'' on

pe,ltenserca TOJI:&ICO cnHpaJILHocr:&m uelrpHuo, ecJIH orpauHtiHTL o6nacr~ 

B03:UO:IHNX 3HalleHHI ICOHCTaHT B3aiMO,D;eRCTBHS! B pa3yYHNX npe,D;eJiaX, 

COBMeCTHMNX C 3KCnepHMeHTaJILHO Bai,D;eHHWM 3Hali8HHeM BepOHrHOCTH 

3aXBaTa B :IH)(ICOM BO,D;OpO,D;e. J 
2) Onsrs no Ha:uepeuwm ~ II/ nocnyxHJIH nepssu ,~;oxaaarenL

crso:u uecoxpaueuHa t~eruocrH B npoqecce (I) H B uacromnee Bpeua 

pe3yJILTaTS HX HCTOJIICOBSBai>TCS ICaE yxa3aHHe Ha 60JILMOR BICJI~ HH

JtYnHPOBaHHOrO DCIB,D;OCKaJIS!pBoro B3aHMO,D;eiCTBHS. 0,D;HaiCO OTCYTCTBHe 

TO'lHOI TeOpHH B a,D;epHOI ~H3HICe B~3SBaeT H3BeCTHiil CICenTHqH3M OT

HOCHTeJI:&RO B03:UO:IHOCTH DOJiytleRHS! ,D;eTaJILRiiX CBe,D;eHHI 0 xapaxrepe 

CJia6oro B3aJIMO)(ettcT BlUl nyreM H3Y'teHHS! )A - 3aXBaTa Ua CJIO:IHiiX 

a,Jtpax, oco6euuo B cnyqae, B:Or).ta He npoucxo)(Hr BH)(eJieHHSI onpe,Jte

Jieuuoro xouequoro cocroauxalC c:u .. ,uanpHuep,/9/~ a,Jtpa. 

B03:UO:IHOCTL HHTepnperaJVIH ODlll' OB no H3:UepeHHI) ~ OCHOBiiBa

erca,B nepaym n.epe,Jt:&, ua pa6orax 13,I01. B 3THX pa6orax uallan:&

uoe COCTOS!HHe npOTOHOB S!,Jtpa OnHCHBaerca :UO,D;eJILI) 060JIOlleB:, a B3a

H:UO,D;eiCTBHe BSJieTai)JitHX HeiTpOHOB C SI,D;pOM ytlHTSBaeTCSI npH DO:UOBtH 

onTHllecxoR :uo.~;enu. Tor,~;a, xax no11:a3auo B/3, IO! B:03<1xf>Hnweur acHM

IIeTpHH H npO,D;OJI:&Haa DOJIS!pH3aqHSI JreiTPOHOB CO,D;ep:IHT O,D;HH H TOT ze 

x) B cnyqae 3axsara B ra3oo6pa3Ro:u ao,Jtopo,Jte npH ,~;asneuHH I aru, 
xax 6uno noxa3auo c.repmrettuo~/Biue3oaro:us Bo.D;opo,~;a nepexo,JtSIT 
B cxurJieruoe cocrosuue CTC 3a speus uuoro :ueu:&mee ~e:ueuH XH3-
HH xooua,rax liTO 3Hax IO~ npo~on:&uott nonspH3a~HH uettrpouoa 
onpe,~;enaercs ron:&xo cnHpan:&uoc·r Lm uetrpHHo, 6e3 npHBJielleHHa 
xaiCHX-JIH6o npe,~;nonoxeuHI o xapaxrepe cna6oro ( )A-v )( t'\ p )
B3aHuo,~;eRcTBHa. O,Jtuaxo onsr no onpe,JteJieHHm 3Haxa nonspH3a~HH 
uetrpoua H3 ;U- -3aXBara B raso,6paauou Bo).topo,~;e B uacro~ee 
~eMs HaXO)tHTCS 3a npe).teJiaKH 3ICCnepHIIeHTaJI:&HiiX B03MO:IHOCTett. 
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IIBOZHTeJIL .f> , o6yCJIOBJieHHiil X:2.pB.KTepOM pacnpe,D;eJieHiU! no HMnyJIL-

Ca:M npoTOHOB B a~e H B3aHMo.~telcrBHeM BHJieTam~ero uettTpoua c a,D;po:M. 

IT03TOMY OTHOmeHHe 3THX BeJIHtlHH ,JI;JJIXHO 3aBBCeTL TOJILKO OT 3HatleHHH 

KOBCTaRf. CJia6oro B38BMO,D;eiCTBHHe Kax yKa3HBaerca B pa6ore/S/, npH 

3HatleHHHX 0, 75 ~ )._ r<: 2 BeJiiNH Ha nOJISipH3aUHH OtleHL CJia6o 3aBH

CHT OT 3HatleHHSI KOBCTaHT CJia6oro :MarHeTH3Ma H HH.D;YUHPOBaHHOrO nceB

.D;OCKaJiapa H neAHKOM onpe,D;eJIReTCH H,D;epHHM ~TOpOM ~ • 3TO n03BOJISI 

er npoBepHTL npHMeRH:uocrL npHuaror<> MeTo.D;a pacqera nyreM cpaaueHHH 

ua6JID)(aeuol no.nSipHaanx• c pacqerHHM 3HatleHHeM. TaxaSI npoBepKa npe.~t- , 

CTaBJISieTCH OC06eHHO aeo6X0,1Un£0H :3 CBeTe KpHTHtleCKHX pa60T/I!/. 

3) KaK cJie.D;yeT H3 pe3y.n:&raroa pa60TH/J/ ua6JID.~teBHe noJiozmreJIL-t 

HOI npO.D;OJIE»HOI fiOJI8pH3anHH CBH,J;e~~eJILCTBOBaJIO CSs 0 TOM, tlTO A< 0 : 
' 

BapHaHif\ reopHH), JIHCSO 0 TOM, tlTO CnHpaJIE»BOCTL ~ nOJIO- f' 
F 

XHTeJILHa. Ha6JID,li;8HJfe MaJioro 3Hatle HHH nO.nSipH3anHH CBH,D;eteJI:&CTBOBaJIO 1: 
~:< 

( V+A 

6H nH60 0 HenpHMeHHJlOCTH onTHtleCJ:OI llO,JJ;eAH .D;JISI HHTepnperanHH pe~JJIL~; 

TaTOB no yrJIOBOMY pacnpe,D;eJieHHI> I[ fiOJ1MJH3anHH HelrpOHOB H3 

BaTa B SU(pax, JIH60 0 TOM, tlTO J\. ~ -!. 

i r- -3aX . 

4) Ha6JID.~teuHe 6o.n:&mott orpxnc:~reJI :&Hott no.napHaan-H uettTpouo B non-
~ 

H 0 CT Ll> H CICnJ>qaeT MaJIO aepoaT HYJ), (1,l(H8.KO 3KC nepHMeHTaJI:&HO Be 0Dpas.-pn1j 

HYlr'fl> B03l40ZHOCT:& 06'iSICHeHHSI 60JIJ:,mOr.O OTpHnarenLHOrO 3HatleHHH Ba6- 1 
' 

JID)(ae:t.~oro xo3<M>HnHeHra acHweTpHir uelrpoHOB/!2/ reM, tlTO cnHpan:&uocrlf 

vr, HcnycKae:uoro B (I) nono:a:Hle.n:&ua, a I)/< 1 • t: 

C&) ~MepeHKe npo~OKDHOA DOKspK3aqKK H8ATpOHOB C aneprueD B KHTep- ~ 
sane 5-IO Mev uozuo oc~ecrBHr~, noBopat~HBaSI cnHH uettrpoua B Mar-~ 

; 
t 

HHTHOM none ua yron '-P= .~ H aua.JIH3Hpya 3aTeM nonepetlHYD nonsrpH3a: 

nHD ue~trpoua. B gaqecrae auaJIH3aropa HaH6o.nee BHro.~tHo HcnoJIL30BaT:& 

reJIHtt, raK Kax cetre HHe ynpyroro ( n He 4) pacceJmHSI B 3TOI o6.nacTH 

3HeprHI COCTaBJIHeT OKOJIO ~BJX'6apu,a aHaJIH3HPYD~aSI cnoco6HOCTL B 



HexoropoM ,D;HanasoHe yrnoB paccemsxa 6JIHsxa K e,B;HHHUe H cna6o saBH

CHT OT SHeprHH HetttpOHa. MsMepeHJre yrJlOBOrO pacnpe,B;eJieHHH (n He 4) 

paccea:oa B03MOXHO JlH60 nyreu pei'HCTpaUHH pacceHHHllX Heif:TpOHOB, 

i 

f 
II 
[ 
fj 
L 

!: 
I' 

JIH60 perHCTpanHH S,D;ep OT,D;aqH reJUUI. IlepBllit cnoco6, nO-BH,li;HMOMY, [ 
f. 

rpy,D;Ho ocYJileCTBHM, nocKOJI:DKY tpec;yer perxcrpanHH .ztBottaoro pacceaHHS [ 

BeC:DMa CJia6oro flOTOKa HeiTpOHOB. Tpy,ItHOCTb OC~eCTBJieBHH BTOpOrO ~ 

KeTO,Ita COCTOHT B He06XO,ItHMOCTH perHCTpaUHH KOpOTKOnpodeXHHX ~-qac-1 
! 

THU H BOTOKy H3MepeBHe yrJIOBOrO }'acnpe,IteJieHHH o( -qacTHU B03MOXHO l 

TOJII»KO npH .ttaBJieHHH He, 6JI~3KOM It ~twoc!f>epHo:uy. One,B;oBateJI:DHO; a<f>- [ 
l 

<f>eKTHBHOCT:D perHCTpaUHH HeittpOHOI; He MOXeT 6YT:D C,B;eJlaHa 60JI:DDIOB 

H3-3a MaJIOCTH TOJlutHHJi pa.cceHBa.TeJlS H He06XO,lJ;HMUM YCJIOBHeM BliiBOJIHe-

HilS 3KC nepKIIeHTa ,li;OJIXHa 6llT:D ynpa.BJISeMOCT:D KaMepu, HanOJIHeHHOR 

reJIHeM ,11;0 .ttaaneHHa I arM. TaKol xa:vepol BBJiserca paap~6aruBaeMaa 
JJfln I I B rpynit!fi3orponHaa pa3ps,~;Haa xrurepa I3 • 

~ Oxeua o6cyz,11;aeuoro 3KcnepHMEHTa Mozet Burna.B;eT:D cne.B;J»ntHM 

·! 

o6pa3ou ( pHc.2). H 
)A-- lle30HLI ( 'T!j< e )-nyqKa TOPII0311TCII ljHJILTPOII «/J B OCTMOB- ~ 

KH B IIJIDieHH M Bll,D;eJISJ)TCJt cqerqHJt814H (Orr+ 02- 03). Helrpouu, BllJiera- [: 
•: 

DntHe H3 IIIJieHH B reqeHHe HHTep!BJla Bp8K8HH ':::::::' 3~ nooJie OCT&HOB-! 

KH ;U--Me30Ba B TeJieCHJil yr~JI ~~ , npOXO,li;HT Mez~y fiOJIDCaMH uar-

HHTa M B none HanpSEeHHOCT:DD yqacrox nyTH L 
nepecexaJ>r pa6oqKI o6'Del4 xa:uepu R. O~HTHJIJUIIlHS, Bll3HBaeuaa o<.. -
qacrH~el ot.ttaqx npH pacceaHHH HeltpoHa B reAHH.perRcrpBpyercs 

YMHOXHTeJISMH ( 04+ 05) H Ha KaMepy no.ztaercs BllCOKOBOJI:DTHHI HMnyJI:DC 

! B CJiyqae, eCJIH 3T8 CnB:HTBJIJUIUIUI npOH30DIJI8 B reqeHHe BHtep:eaJia 

BPeMeHB i')..- t, ~.3~ nocne ocraHOBitH )'l--ue3oua (Mero;t "Bopor"). 

Tpeit q,ororp~Bpyerca perBcrpHpYJ>mel annaparypol, pacnonoxeHHOI B 

Hanpaa~eHBB PA or xauepu. (Bo3uozeH taxxe H ;tpyrol :eapBaRr,Kor~a 

rpex perBcrpxpyerca qepes nonynpospaqasl anextpo,D;). 
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MeroJ ynpaBneHHR paaps~Hol :s:auepoH no cnHHTHABHnHH ra3a noJ 

~eHCTBHeM 6HCTpHX 3apsxeHHHX qaCTHU 6HB,nO-BH~HMOMy, BnepBHe npH

MeHeR s pa6ore /I41. Kauepa nHBKH~pHqecxol ~opxu (3a3op I,2 ex, 

.JtHaKeTp 8 ex) c N'e + ~ A aanonueHHe» np11 JaBJieHHH 600 rnP;o 

3anyc:s:aJiaCb OT YMHOXBTeJis, perBCTpHpOBaBmero CURHTBJIJIRnHII ra3a 

npH npoxoz,JteHHH qepe3 o6~e» xauepu oZ -qacrHnu or pa~Hoa:s:THBHaro 

HcroqaHKa. B paccuarpHBaewou cnyqae 3a~aqa c~ecTBeHHO ocnozuser

cs reu, qro o6':&eu :s:aMepw 3Baqure.II:&Ho 6o.1111me, qro 3arpy ~user cBero

c6op ua ~oro:s:aro~ yuuozHrena. Tsu ae veaee, :s:oKHqecTBO csera, o6-

pa3yn~eroca B sTHX ycnoBHsx,no-BHJHMOMy, ,Jtocraroqao ~Jis o6ecneqe

BHR !0~ 3~KTHBBOCTH perxcrpa:~H BCnHmeK cnHHTHJIJIRUifl OT CHJILHO

HOBH3Hpynii(HX llaCTHn. )!eHCTBHTeJI:~Ho, B pa6ore/I5/ noita3aBO, qro KOH-

BepcHouuaJI 3qxpe:s:rHBHOCTL He c npHMeCLD 0, ~ N cocraBJiser """'"~ 

or sqxpexrHBHOCTH Cs 1(1l} , panaol 6" II61. ITosroMy nonaoe qlfcno 

~oroaoB, o6pa3o:aaHHiitX o<. -'lac:~Hnel c sueprHel 3 Mev cocraB-

nser 3.ro6ev .:c,2.I0-3 I 2 ro3"' 
M = ' • 'l'OTOHOB. 

llrpom = 
3 ev 

IlpH MeZ3JleKTPO~HOM 3a3ope, paBHOM 30 CM COOTBeTCTBYDmHM pacnonoxe

HHeM YMHOZHTeJiel C )lHaMeTpOM tP01'0KaTO~a !5 CM MO:IHO o6ecneqHT:h 

reneCHH:M yr OJI, Bhlpeaae»HI cpOTOKa.TO~OM, paBHHtl 

<:;;4' • 7, ~; 2c112 .J2../ C:' = o, 78 crep 
rs2cM~· 

!T03TOMY ltOJHqecTBO cpOT03JieKTPOHCB, BH3HBaeMHX BCnlitmKOI COCTaBJIReT 

B cpe)(HeM 

= J,2.I03
• 

0%~ .O,I = 7,4 

~HCKpHUHHaUHH C06CTBeHHHX myYOB YMHOXHTeJISI Mozer 6HTL o6ecneqeaa 

BKnnqeuHeM coce~HHX yuaoxHrenett nonapao aa coBna~eHHJI. OxoaqarenL

aoe pemeHHe 3TOrO BOnpoca B03MOXHO TOJILKO nOCJI8 paapa60TKH COOT

BeTCTBy'OII(eJt M8TO,ltHKH. 
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(!) OneHMM s<fxt>eiCTHBHOCT:D, aHa.IH3HPYD~tYn cnoco6HOCT:D annapaTyphl 

H BP eua, Heo6xo,D;HMoe ,D;Jia npo se~~eHHa H3MepeHHI. 

ITonepe~Haa nOJISipH3al(Hfl P~ HettrpoHa CBSI3aHa C Ha6JID~aeMhlMH 

Ha OmatTe seJIHtm HaW CJie.D;ytODtel <!CPMYJIOI: 

(2) 

r.u;e N+(Nj - tiHCJIO HettTpOH0:3, pacceSIHHhlX B noJiyccpepy C 
(7Yz. < t:p .!5 3~ ll) 

-
1Yz ~ C/J < -'Yz B HHTep:aaJie yrJI0:3 pacceSIHHSl OT 63 )J;O 6>2 

a t1 (~ &L) - cpe.:a;Hee sHat~eHHH aHaJIH3PIPYDDtelt cnoco6HOCTH peait-

UHH B TOM ~e HHTepBaJie yrJIOB l~ • ITpH 3TOM nOJIHOe tiHCJIO Helrpo-

HOB, pacceSIHHhlX B 3TOM HHtepBa.te yrJIOB N = N ~N- pamto 

(3) 

r.D;e n -ttHcJio HeiTpOHOB na,D;anJ~HX Ha pacceHsareJI:D, N~ -t~HcJio 
') ~~ 

aTOMOB He B pacceHmreJie Ha cy·-, a to{e,~ez.)=zrz-Jd'J_f@ldt8-1fJ. 
~ 

MozHo noxasar:D,t~To t~HCJIO aiCTOB pacceaHHSI AI , KOTopoe Heo6xo

.D;HMO 3aperHCTpHpOBaT:D .D;JISI .D;OCTlfZeHHSl 3a,D;aHHOit OTHOCHTeJI:DHOlt TOti-

HOCTH onpe,n;eJieHHSI UOJISipH3anHH £(P1 paBRO 
p.J. 

-z 
N= ( 6/,o-LJJ. 1- p~& ( 4) 

pJ. -..; PJc:IC z 

3,J;ecs ?e.;;: ..t ~f~ e .. J 

Pis xapaKrepa 3a~cHMOCTH f? (t.~:) /!7 I (pHc. 3) cJie,nyer, liTO Hy:EHO 

OT6HpaT:D cJiyttaH pacceaHHSI B .D;HanasoHe yrJIOB paccesmHa HettrpoHa 

B c.n. 11. II5° .!S gn.x ~ !601). IToJIOZHM )J;JISI npocTOThl, liTO perHCT· 

pwpyDTCll MOHoxpouaTHlteCitHe Hett·rpoHhl c sHeprHett Wn = 5, 22 » w 
Tor.D;a COOT Be TCTBYDDtKe oZ -ttac·rKUbt H:Mei)T npH ,D;aBJieHHH He 

PHe = I aru npo6erw or 6, 4 .D;O 9, 6 eM H yr.nhl pacceaHHa B He B 

HHTepm.ne !0° ~ b)IU ~ 32,5°, T.e. BnOJIHe .D;OCTJnHhl H3MepeHHSIM. 
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Mcnon~sya ~aHHHe padoTH II81 ~n~, yxasauuoro HHrepsana Pnx H 

Wn = 5,54 Mev' , nonyqHM b{o,,et.)= 2,I4.I0-25c:u2 

P'l.. (e,. eJ = 0, 83 H :e = 0, 53. 

PaCCMOTpH:U Tenep:r, ~Ba cnyqa~: a) saXBaT MDOHa B J:H~KO:U BO~O

po~e ( P11 ~I) ; B) saXBaT :unoua nerKHMH a,B;pa:uH. B pa6orax 13, IO/ 
n 

noita3auo,t~ro ~na a~ep ci2, Ne 20, Si 28, 5 32, ca40 ,JJ;na uettrpo-,, 
HOB C SBeprHett OKOnO 5 MeV ~ c:- 0, 4 ~ 0, 7 • ITonOJ:HM ,D;nJl oueHOR 

P ~' = o, 5. Pesyn:r,rar 01~eux~ :senHqH~H IV' no (jlopuyne ( 4) ,1r;na 3THX 

~BYX cnyqaeB npHBe,B;eH B Ta6nHqe I! 

Ta6n11ua I 

P=I p = 0,5 

3uax P c 90!' 5, 0 22 
~OCTOBepHOCTDD ~-99-~~--~------I4~,~0----~----7-2 ____ ___ 

BenH'IHHa P c 
TO'IHOCTDD I~ 258 I330 

ITOTOK H81TpOHOB n , na,JtaJJII{HX Ha pacceHBaTen:r,- ras xauepy 

paBeH n = N . 1he._,.,.~ . 'j(t. E .. J.f! 
~ ;1311~ ll;e.m ) 

r~e ~ -qHcno OC TaBOBOK /A -Me30HOB B IIHDI8HH B C8K, 

113a"6 ( Aptu,) - B8pOHTHOCTa 38XBaTa (pacn~a) MDORa B :MHDieHH, 

t (LJE,) -<fa.KTOp, yqHTHB8.DJQHI ~OJID H81TpOHOB, HCnyc Ka8Mh1X B pe-

rHCTpHpyeMOI4 yqacr:tte cneKrpa A En , .JL~ a~ -renecHhll 
{t,-~ol.+fz+ f)2. 

yron,Bhlpesae:uHtt :ttauepott ( pHc.2). Tax xaK ,11;na noBopora cnHBa ueiT-

poHa c sueprHett 5, 22 MeV ua yron lf = ?Vz. ueo6xo~x:uo HM8T» 

HL= 2, 7. I05 spcre.D;.cll, TO np11 uanpaxeuupcTH nona H = I04spcre.D; 

~ocrarotm 0 HM8Ti L = 27 CM. IIonaraa e, ~ t.,_ = 30 CM, 

~ = c.. = roo cu, a. = so c:u, no.nyt~H» JL ~I, 3. I0-2 • .nna 
~nr 
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TaxHM O~pa30M1 qHCAO perHCTpHpye~HX CO~HTH" B Celt paBHO: 

N :; ~ . AJ,ui.S . t~-4~).7' 46. ro-6 (5) 
Aj raJ+ II pat'" 

BpeMa ( B qacax), aeo~xo~HMoe ~na noxyqeuHa cBe~eHH~ o saaxe 

H BeAHqHHe P, oneaeaaoe no ¢opuyne (5) ~xa XH~Koro Bo~opo~a, ca40 

H S 32 npHBe~eHO B Ta~XHUe IT. ITpH 3TOM npe~nonaraXOCL qHCBO 

OCTaHOBOK MllOHOB B :t.mmeHH. ~ =.5. I03cex-I. ,llJl.l 80,1(1!1pO~a 
~(AFn) = I, ~na S 32 no pesyxLraraM pa60TH /IO/ 

......_ 

t(LlE .. ) =- ~ ·fo (5-1~)= 9,4.I0 ... 2.0,38= 3,57.!0-2• 
s"~>l. ~,,., 

3,D;eCL 

nponecca x noxuom Bepoaraocrw 38XBara, H3uepeuaom 3KcnepwueuranLHO 

a ~o (5-IO Mev )- ,D;OJUI He)trpoaoB npSIMoro nponecca, uaxo~s-
••xca B HHTepsane or 5 ~o IO Mev KO Bce:u: uemrpoaau npsMoro npo-

necca, r.e. 
Ez 

jw{F.,)t><'E, to (E,-Et.)= _£, __ _ 

JwrE.,)d£, 
0 

Tadn•na 1i ~o 
/3pev(.(.J/. (BZQC!ta)~cufofflv. Ha f-IC,c.Aju . .t--:ne.teJ HeDd;t.oc'Jv.M-Oe r}-LJ 11AJ...<.-lJU!Hu...R 

c/U..i)tku-J" tP JHtld '.1 ~e..u.~·uu.,e P. 

n~~ !H~KHI ca40 s 32 
qaeuas HH~OPga~Ha H2_ 

3Halt P C ~OCTO- 90% 30 IO 7 
sepHOCT:bll 99~ !03 3! 20 
-
BeJIHqHHa nona~3anRH 
C TOQH OCT Lll I 2.000 600 400 

-
~) ITpH BHqHCJteHHH ~aHHHX Ta~JI.TI He yqHTHBaJICH ¢aKTOp,~JIH3KHI It 

e~HHUe, CBS3aHHHI C TeM,qTO npH perHCTpa~HH HeHTpOHOB B HIKO
TOpOM HHTep~ane 3HeprHI yrOJI npenecCHH ORa3HBaeTCH HeCROJILKO 
OTJIHqHHM OT ~12 ~JIS HeiTpOHOB pa3HHX 3HeprHH,qTO npHBO~HT 
It H83HaqHTeXLHOMY yueH:LmeHHil 3~eKTHBHOI npO,ltOJI:bHOI ITOJIHpH3a
UHH. 



- ID- w 
,Il)IH Ca 

40 
B pa60Te/IO/ He np:rrt:Be,D;e B:O 3HalleH:rrt:e wy'ttr-, , O,D;HaKO 

sTa :aemttMHa cor nacHo pe3yJI:DTaTa:ll/3/ .D;JIH g,D;ep ci2, Ne2°, $1 28, 

$ 32 
B HHT8pBaJie 6,8- 9,4~. fl)3TOMY ,D;JIH Ca

40 
OHa B3HTa paBHOH 

7~. Tax liTO ~CA~l5-IO Me\/ ) = '7.!0-2• 0,3 = 2,! .ro-2• 

TaKHY o6pa30M, npH ycJIOBHH, :rr 0 CHCT eua ynpaBJieHH$1 KaMepoH OT 

CUHHTHJIMUHH B rase, 6y,D;eT pa60TiiT:D a4xfle«)'HBHO,npHB8,D;eHHh18 OU8HKH 

OOKa3LIB8.DT, liTO H3UepeHHe 3HaKa P1 ~
1 

npH 3aXBaTe B J:H,D;KOM BO);opo,JJ;e 

H BeJIHliHHa P~ C TOQH OCT :DD. rv !0 t 2~ npH 38.XBaTe CJIOJ:HLIMH H,D;pa.JlH 

npe,D;CT8.BJIHeTC$1 ,D;OCT8.TO't1HO peaJI:DH::nt. 

CJie,J;yeT 3aMeTHT:D, liTO B pa6o·re/II/ YKa3LIBaetcg Ha TO, liTO yllet 

pe30H8.HCHh1X a~eKTOB npH 3axBaTe MDOHOB H,D;paKH yBeJIHqHBaeT BhiXO)( 

HeHTpOHOB C aHeprHeH 6-IO Mev npKMepHO B 5 pas no cpaBHeHHD c 

paclleTaJIH, oar OBaHHHMH Ha onTm:qe~~Kol uo,JJ;eJIH/3, IO/. 3xmiepHMeHTaJI:D

uas npoBepKa 3TOrO 06CTO.HT8JI:DCTBa.,no-mt:,D;HUOMy, BOOJIHe B03:UOJ:Ha.t 

o6cyz,D;aeMLIM MeTO,D;OM, T8.K KaK TO~lOCTb onpe,D;eJieHHH a6COJIDTHOrO 

BHXO,D;a HeJttpOHOB onpe,D;eJIHeTC.H, B OCHOBHOM, TO'tiHOCT:DD (rvi~) onpa

,]teJI8HH8 tmCJia OOT8.HOBOK B MHmeHH. 
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