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I. 06mue CBe.lJ.eHHJI o pa6oTe 

AKyYa.rJbHOCTb TCMbl 

IlOHCK H HCCJie,l],OBaHHH peaKQHH (n,a.) H (n,p) HaqHHaJIHCb 

HHTeHCHBHO C Toro BpeMeHH, KOr,l],a IlOHBHJiaCb JKcnepHMeHTaJibHaH H,1],epHaH 

TeXHHKa B BH,l],e ycKOpHTeJieH qaCTHQ !f MOI.UHbIX HCTOqHHK0B ueiiTpOHOB, 

TaKHX KaK HMilYJibCHbie H,1],epHbie peaKTOpbI. 3TH peaKQHH HrpaIOT Ba)KHYJO 

pOJib .B H)].epHOH lpH3HKe H B aCTpOlpHJHqecKHX npoueccax H,1],epHoro CHHTe3a 

JierKHX Mep tt H,1],ep cpe)].HeH MaCCbl. B noCJie)],HHe rO)],bl, 6oJibIIIOe BHHMaHHe 

6bIJIO YAeJieHO H3ylJeHHIO celJeHHH JTHX peaKQHH B CBH3H C ueo6XO,ll.HMOCTblO 

nonyqeHHH H,1],epHbIX ,l],aHHbIX )],JIH pa3pa60TKH aCTpOlpHJHqeCKHX KOHQenQHH B 

pa3HblX npoueccax H nptt HJyqeHHH no,1J,6apbepHblX peaKQHH (TaKHX KaK 

peaKQHH (a.,n) Ha Me)].JleHHbIX a.-qaCTHQax nocKOJibKY, po)K)].aeMhie HeiiTPOHbI 

B TaKHX peaKQHHX KaK 22Ne(a.,n)25Mg, 13C(a.,n)16O H 21Ne(a.,n)24Mg co3,IJ,aIOT 

6naronpHHTHbie ycnoBttH ,IJ,JIH npoTeKaHHH s-npouecca). 

O)].HaKO no PHAY TeXHHqeCKHX npHlJHH, peaKQHH Ha HeKOTOpblX 

JJieMeHTax, 06b1qHo HaXO,IJ,HI.UHXCH B ra3006pa3HOM COCTOHHHH, 17O(n,a.)14C H, 

oco6eHHO, Ha 6naropO)].HbIX ra3ax KaK, 36Ar(n,a.)33S H 21Ne(n,a.)IBO He 

,IJ,oCTaToquo ttcCJie)].oBaHbI JKCnepHMeHTaITbHO. CpaBHHTeJibHO He)].aBHO 

ceqeHHe peaKQHH 17O(n,a.) 14C nonyqeuo B 6oJibIIIOM HHTepBane JHeprHH 

HeHTpOHOB nptt HOPMHpOBKe K peKOMeH,l],OBaHHOMY ceqeHHIO JTOH peaKQHH 

)].JIH TenJIOBblX HeiiTpOHOB. O,1],HaKO peKOMeH,l],OBaHHble 3HaqeHHH ceqeHHH 

peaKQttii 17O(n,a.)14C H 36Ar(n,a.)33S ocHOBbIBaIOTCH TOJlbKO Ha o,1J,Hoii pa6oTe. 

C )].pyroii CTOpOHbl, 60JibllIOH HHTepec npe,1],CTaBJIHeT H3MepeHHe ceqeHHH 

peaKQHH 21Ne(n,a.)18O )].JIH TenJIOBblX HeiiTpOHOB, He TOJlbKO )].JIH 

aCTp01pH3ttqecKHX ueneii, HO H )].JIH BbIHCHeHHH npOTHBOpeqHBbIX ,l],aHHblX H HX 

OTJIHqffjJ B pa3HblX ny6JIHKaQHHX: O'th=(96±33) 6 H BepXHHH npe,1],eJI O'th< 1,5 6. 

Ilpo6JieMa HecoxpaHeHHH qeTHOCTH H aCHMMeTPHH npHBJieKaeT 

lpH3HKOB y)Ke MHOro JleT H B TelJeHHe ,l],OJiroro BpeMeHH HaKOilJieH o6wHpHblH 

3KCnepttMeHTaJibHblH MaTepHaJI no HapywaIOI.UHM npOCTPaHCTBeHHyIO 

qeTHOCTb 31plpeKTaM npH B3aHMO,l],eHCTBHH HeiiTPOHOB C H)].paMH. 31p1peKTbl 

aCHMMCTPHH Ha6JIIO)].aJIHCb npH ,l],eJieHHH H,1],ep noJIHpH30BaHHbIMH 

HeiiTPOHaMH, B peaKQHHX c BbIJieTOM npOTOHOB H y- KBaHTOB. Ha6JII0,1J,aeMbie 

31plpeKTbl HHTepnpeTttpyIOTCH B paMKaX cymeCTBYJOI.UHX npe,1],CTaBJieHHH KaK 

npOHBJieHHe cna6oro B3aHMO,l],eHCTBHH HyKJIOHOB B H)].pe, npHBO)].HI.Uero K 

CMeIIIHBaHHIO MepHb!X ypOBHeii no qeTHOCTH. KoJIHqeCTBeHHOe )Ke 

conoCTaBJieHtte HMeIOI.UHXCH 3KCnepHMeHTaJibHblX )].aHHbIX C TeOpHeH, C QeJiblO 

nonyqeHHH CBe,IJ,eHHH O noTeHQHaJie cna6oro HyKJIOH-HYKJIOHHOrO 

B3aHMO,l],eHCTBHH, 3aTpy)].HeHO BCJie,l],CTBHe Heonpe,1],eneHHOCTeii B yqeTe 

MepHO-CTPYKTYPHbIX napaMCTPOB, npHBO,IJ,HI.UHX K ycHJieHHIO JlplpeKTa B 

Ka)K)],OM KOHKpeTHOM cnyqae. Ha B03MO)KHOCTb HCCJietioBaHHH HapyweHHH 

npoCTPaHCTBeHHOH qeTHOCTH B H,1],epHbIX B3aHMO,l],eHCTBHHX B 

H3MepeHHHX aCHMMCTPHH a.-qaCTHQ, HcnycKaIOIQHXCH nocne 3aXBaTa 

~. ~-- .I .. , '"' a & 

I Ottw:1 .. ~~ 11,.a.A w ....... -:yr ,. 
ue~~W'X 8CClC~;1;.1t 

~W.SJli-!OTr'.Kf 



nerKHMH HApaMH IlOAApH30BaHHblX HeihpOHOB, BnepBble npe,nno)KeHO B 

pa6oTe[11. B coBMeCTHOH pa6oTe ytJeHbie JIH<I> OJ.UIH " TIJ.Ul<I> o6Hapy)KHJIH 

P - HelJeTHbIH 3<p<peKT B peaKQHH 35Cl(n,p)35S. B ttx pa6oTe 6bIJIH nonytJeHbI 

cne,nyIOI.QHe 3HalJeHHH )];AA P- HelJeTHOro H P- lJeTHoro K03!p!pHQHeHTOB: -

UPNC (K034><J>HIUieHT HecoxpaHeHllil 'IC'IHOCTII) -(1.51±0.43).10--4 

ULR(Ko3<Jxl>HIUieHT aCHMMe-rpnn JieBo - npaBO) -(2.40±0.43).10-4 

C 3THMH 3HalJeHHHMH C npHBJielJeHHeM AaHHblX 113 peaKQHH 

35CJ(n;y)36S 6bma nonytJeHa oQeHKa .nAA MaTpHIJHoro 3JieMeHTa: Mrv= 60±20 

M3B. TeM He Mettee H3MepeHHe K03<p<pHQHeHTOB aCHMMeTpHH BnepeA-Ha3aA 

UFB, HecoxpaHeHHH lJeTHOCTH UPNC " aCHMMeTpHH JieBO - npaBO ULR B OAHOH 

peaKQHH Il03BOAAIOT onpeAeJIHTb CB060AHblH OT HeonpeAeJieHHOCTeH 

MaTpHlJHblH 3JieMeHT cna6oro B3aHMOAeHCTBHH. 

.[(o Haumx pa6oT .nAA 35Cl(n,p)33S HMenttcb UPNC " ULR, nonytJeHHbie 

Ha TenJIOBblX HeHTpOHax, H napaMeTpbl H3BeCTHbIX pe30HaHCOB. KpoMe Toro, 

B paMKax MOACJIH CMellIHBaIOI.QHXCH KOMnayHA COCTOHHHH (MSM), pa3BHTOH 

)];AA on11caHHH aHH30TpOilHH y-H3JiylJeHHH H aAaTTTHpOBaHHOH MH 

ttcnycKaHHH npOTOHOB, HMeIOTCH " TeopeTHlJeCKHe paClJeTbl MH 

K03<p<pHQHeHTa aCHMMeTpHH BnepeA Ha3aA UFB, B HHTepBaJie 3HeprttH 

HeHTpOHOB AO 800 3B[2]. TionylJeHHbie pe3yJibTaTbl B 3THX paClJeTax 

noKa3bIBaIOT HeonpeAeneHHOCTb 3HaKa 3TOrO K03!p!pHQHeHTa AO H nocne 

pC30HaHca (En=398 3B) (cM. HH)Ke). B CBH3H c OTCYTCTBHeM 

3KCnepHMeHTaJibHbIX AaHHblX )];AA BblHCHeHHH 3TOro noBeAeHHH H 

onpeAeneHHH 3HaKa " 3HalJeHHH 3TOro K03!p!pHQHeHTa, Heo6XOAHMO 6bIJIO 

npoBeCTH H3MepeHHH He TOJibKO )];AA npoBepKH TeopeTHlJeCKHX AaHHbIX, HO H 

)I)UI onpe.11:erreHllil Ma-Ipwrnoro 3rreMeHTa crra6oro B3aHMo.11:eiicrnID1. 

Pememno B1>rmey1rn3amn,1x 3a.11:a11 nocBmn,eHa Hacromn,ag: pa6ora, 

KOTopaH COCTOHT 113 .nBYX lJaCTeif: 

IlepBaH lJaCTb: IlOCBHI.QeHa pa3pa6oTKe MeTO,D;HKH H H3MepeHHIO CelJeHHH (n,a) 

peaKQHH Ha ra30BbIX MHllleHHX. 

BTopaH lJaCTb: C IlOMOI.QblO HOHH3aQHOHHOH KaMepbl C CeTKOH, 6bIJIO 

npoBeAeHO 3KCnepHMeHTaJibHOe HCCJieAOBaHHe 3HepreTHlJeCKOH 3aBHCHMOCTH 

K03!p!pHQHeHTa aCHMMeTpHH BnepeA-Ha3aA, BKJIIOlJaIOI.Qee B ce6H: npoBeAeHHe 

H3MepeHHH K03!p!pHQHeHTa aCHMMeTpHH BnepeA-Ha3aA Ha XJIOpHoif' MHllleHH, 

aHaJIH3 nonylJeHHbIX AaHHblX H conoCTaBJieHHe HX C cyI.QeCTBYIOI.QHMH 

TeopeTHlJeCKHMH AaHHblMH. Eonee Toro, BMeCTe C AaHHblMH, nonylJeHHbIMH 

)];AA UPNC " ULR121, 6bIJI H3BJielJeH MaTpHlJHbIH 3JieMeHT cna6oro 

B3aHMOAeHCTBHH. 

[11 r.A. Jio6oB "AP-, 113B. AKA ttayK. CCCP, Cttp.<l>u3., 1977, T.41, c.1548. 

[21 Yu.M.Gledenov et al., Nuc.Phys. A 654 (1999) 943c-948c. 
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Hay•moe n npmuia.r.uoe 3ua11eune 

HccneAOBaHHH celJeHHH HeHTpOHHhIX peaKQHH C BbIJieTOM 

3apH)KeHHhlX lJaCTHQ, B lJaCTHOCTH a - lJaCTHQ H npOTOHOB, HMeIOT Ba)KHhie 

3HalJeHHH )];AA PHAa !p)'HAaMeHTaJibHblX " npHKJia,D;HblX npo6neM HAepHOH 

!pH3HKH H aCTpO!pH3HKH. 

B HAepHOH !pH3HKe pC3)'JlhTaThl 3THX HCCJieAOBaHHH H nonytJeHHhie 

3KCnepHMeHTaJibHbie AaHHbie HaXO,ll;HT •llIHpOKOe npttMeHeHHe: B H3ylJeHHH 

CBOHCTB BhlCOKOB036y)KAeHHhlX COCTOHHHH HAep " C HX IlOMOI.QhlO nonylJaIOT 

HOBhie CBeAeHHH O pC30HaHCHhlX COCTOHHHHX HAep, lJTO Heo6xo,D;HMO )];AA 

IlOHHMaHHH CJIO)KHOro xapaKTepa HeHTpOHHhlX pC30HaHCOB. TaK)Ke OHM 

pacrnHpHIOT B03MO)KHOCTH HeHTpOHHOH cneKTpOCKOilHH, KaK O,D;HH H3 

Ba)KHblX MeTOAOD nonytJeHHH HH<pOpMaQHH O CTPYKType RAep. OHM AaIOT 

AOilOJIHHTeJibHYIO HH!pOpMaQHIO )];AA HCCJieAOBaHHH HecoxpaHeHHH lJeTHOCTH B 

HAepHblX peaKQHHX. KpoMe Toro, HCCJieAOBaHHH peaKQHH (n,a) HMeIOT " 

cyI.QeCTBeHHOe npHKJiaAHOe 3HalJeHHe )];AA OQeHOK IlOBpe)l(AeHHH B 

KOHCTPYKQHOHHblX MaTepuanax HAepHblX peaKTOpOB " npeACTaBAAeT Apyroif 

no.nxoA K paccMoTpeHHIO npoQecca pa,D;HoaKTHBHOCTH caMoro a-pacna,na. 

TaKHM o6pa30M, H,nepHaH " HeHTpOHHaH c_neKTPOCKOilHH qepe3 peaKQHIO (n,a) 

HallIJIH 061.Qtte CBH3H Me)K,ny co6oii. (n,a) ·" (n,p) peaKQHH TaK)Ke HrpaIOT 

Ba)KHYIO ponb B aCTpO<pli3HlJeCKHX npoQeccax H,nepHoro CHHTC3a nerKHX 11,nep 

H 11,nep cpe,D;HeH MaCChl. K HaCTOHI.QeMy BpeMeHH, )];AA BhllJHCJieHHR pa3JIHlJHhlX 

CQeHapHeB H,nepHoro CHHTC3a, Heo6xo,D;HMO 3HaTh CKOpOCTH npoTeKaHHH 3THX 

peaKQHH. PeaKQHH 17O(n,a)l 4C, 36Af(n,a)33S 11 21Ne(n,a)1SO 11rpa10T Ba)KH)'IO 

pOJih B nepBHlJHOM H,nepHOM CHHTC3e nptt '60JibllIOM B3pb1Be' " B s-npoQecce 

H,nepHoro CHHTe3a B 3BC3AaX (HanpHMep, B npOHCXO)KJJ:eHHH pe,n:Koro H30Tona 
36S). 

qTO KaCaeTCH !p)'HAaMeHTaJihHhlX HCCJie,noBaHHH, TO K03<p<pHQHeHT 

aCHMMeTpHH Bnepe,n-Ha3a,n BMeCTe C K03!p!pHQHeHTaMH neBo-npaBOH 

aCHMMCTPHH H HecoxpaHeHHH lJeTHOCTH ,naIOT B03MO)KHOCTh BhllJHCJIHTh 

MaTpHlJHhlH 3JieMeHT cna6oro B3aHMOAeHCTBHH B HAepHblX peaKQHHX, TaK KaK 

OH Bbipa)KaeTCH qepe3 3TH K03!p!pHQHeHThl. OH ,naeT B03MO)KHOCTh nonylJHTh 

CBe,neHHH O HapyrneHHH coxpaHeHHH lJeTHOCTH KaK OAHOM H3 

<pyH,naMeHTaJihHhIX 3aKOHOB coxpaHeHHH B H,nepHblX npoQeccax. 

IJ;eJib HCCJIC.Z.OBanuii 

Uen& AaHHOii pa6oTbI coCToHna B cne,nyroI.QeM: 

Al 
I. Pa3pa6oTaTb " peaJIH30BaTb HOB)'IO MeTO.D;HKY )];AA HCCJie,noBaHHH 

HeHTPOHHblX peaKQHH C BhlJieTOM 3apH)KeHHblX lJaCTHQ Ha ra30BblX 

MHllleHHX. 

2. IlpoBepHTh MeTO.ZUIKY " ee 3<p<peKTHBHOCTb B uccne,noBaHHH 

HeHTPOHHhIX peaKQHH (n,a) u (n,p). _ 

3. IlpoBeCTH H3MepeHHH TennOBOro CelJeHHH (n,a) peaKQHH Ha H30TOnax 
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ra30BblX MHWeHeiL 
• l-faMepeHtte Tennoaoro celfeHttH peaKI..IHH I70(n,a.)I4C. 

• li3MepeHtte TenJIOBOro CelfeHHH peaKI..IHH 36Ar(n,a.)33S. 
• li3MepeHtte TenJIOBOro CelfeHHH peaKI..IHH 2INe(n,a,)18Q. ·' 
4. CpaBHHTb Pe3YJibTaTbl C pe3yJibTaTaMH, nonylfeHHblMH ApyrttMH MeTOAaMH 

B/ 
l. 

H Bb!HCHHTb npOTHBOpelfHe B 
tt30TOne 21Ne. 

noJiylfeHHblX pe3yJibTaTax AJIH peaKI..IHH Ha 

HccJieAOBaTb )KCnepHMeHTaJibHO 3HepreTHlfeCKyro 3aBHCHMOCTb 
K03q>q>tt1..1ueHTa acHMMeTptttt anepeA-Ha3aA B peaKI..IHH J5CI(n,p)35S a 
HHTepaane 3Heprtttt AO l K3B. 

2. IlpoaeCTH cpaBHeHtte c paClfeTHblMH AaHHblMH. 
3. li3BJielfb 3HalfeHHe MaTpHlfHOro )JieMeHTa cna6oro B3aHMOAeHCTBHH H 

npoaeCTH cpaBHeHHe C HMe10ll(HMHCH 01..1eHKaMH. 

HayqmlJI uoea3ua 

B AaHHOH pa6oTe npeACTaBJieHbI: 
1. IlepBble )KCnepttMeHTaJibHbJe PeJYJibTaTbl K03q>q>HI..1HeHTa aCHMMeTpHH 

BnepeA-Ha3aA OT TenJIOBOH o6naCTH AO pe30HaHCa 398 3B. 
2. BbIHCHeHtte 3HaKonepeMeHHOro noBeAeHHH K03q>q>HI..1HeHTa acttMMeTpHH 

BnepeA0 Ha3aA B 35Cl(n,p)35S. 
3. 3HalfeHtte MaTpttlfHOrO )JieMeHTa cna6oro B3attMOAeHCTBHH. 
4. HoaaH MeTO,n;HKa AJIH HCCJieAOBaHHH HeiiTpOHHbIX peaKI..IHH Ha ra30BbIX 

MttllleH.HX C BbIJieTOM 3apH)KeHHbIX lfaCTHI..1, B lfaCTHOCTH HCCJieAOBaHtte 

(n,p) tt (n,a.) peaK1..1ttii. 
5. 3HalfeHtte Tennoaoro celfeHttH peaKI..IHH I70(n,a.) I4C, nonylfeHHOro ApyrttM 

MeTOAOM. 
6. 3mi.lfeHtte Tennonoro celfeHttH peaKI..IHH 36Ar(n,a,)33S. 

7. 3HalfeHtte Tennoaoro celfeHttH peaKI..IHH 2INe(n,a.) I80 tt BbIHCHeHtte 
npOTHBOpelfHH B nonylfeHHbIX PeJYJibTaTax AJ1H )Toro 3HalfeHHH. 

Anpo6aUHH pa6oTbl 

PeJyJibTaTbI npoBeAeHHbIX HCCJieAOBaHHH AOKJia,ll;bJBaJIHCb: 
1. Ha Me)K,ll;yHapOAHOH KOH<pepeHI..IHH «International Nuclear • Physics 

Conference, 24-28 August 1998, Paris,_ France». 

2. Ha Me)K,ll;yHapOAHOM ceMHHape no B3aHMOAeHCTBH10 HeiiTpoHOB C H,n;paMH: 
VII International Seminar on Interaction of Neutron with Nuclei (ISINN-
7) «Neutron Spectroscopy, Neutron Structure and Related Topic», 25-28 
May 1999, Dubna Russia. 

3. Ha ceMHHapax na6opaToptttt HeiiTPOHHoii cpmttKH. 
4. Ha IV KOH<pepeHI..1HH MOJIO,ll;bIX ylfeHbIX tt cne1..1uaJIHCTOB, 31 HHBapH -

4 cpeBpaJIH 2000 r., )];y6Ha, PoccttH. 
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Ily6JIHK3QHH 

Ilo MaTepttanaM AttccepTa1..100 ony6nttKOBaHo 7 pa6oT. 

CTpyK"rypa u o61,eM pa6oTbI 

)];0ccepTaI..1HH COCTOHT H3 ABYX lfaCTeii: 
IlepBaH lfaCTb COCTOHT H3 BBeAeHHH H 4-x rnaB, a BTOpaH lfaCTb COAep)KHT 

BBeAeHHe H 2 rnaBbl. Pa6oTa 3aaepwaeTCH BbIBOAaMH H 3aKJIIDqeHHeM B 
Ka)KAOH lfaCTH. B Heii coAep)KttTCH l 00 CTpaHHI..1, HanucaHHbIX B Ms-Word 
Bepctttt-97, 37 pttcyHKOB, l O Ta6JIHI..I tt 6tt6Jittorpaq>ttlfeCKHH cnttCOK OCHOBHOH 
JIHTepaTypbl H3 117 HattMeHOBaHHH H 061.l.(eii JIHTepaTypbI H3 40 
HattMeHOBaHHH. 

Ha 3amury BblHOCHTCJI CJie)J.yt0mue DOJIO*CHHJI H pe3yJibT3TbI: 

1. Pa3pa6oTaHHaH MeTOAHKa, C HCnOJib30BaHHeM HOHH3al..lHOHHOH KaMepbI C 
CeTKOH, AJIH HCCJieAOBaHHH HeHTpOHHbIX peaKI..IHH C BbIJieTOM 3apH)KeHHbIX 
qaCTHI..1 B ra3006pa3HblX o6pa31..1ax. IlpeACTaBJieHbl xapaKTepttCTHKH 
AeTeKTopa (KOHCTPYKI..IHH H BpeMeHHbie xapaKTepttCTHKH). 

2. Pe3yJibTaTbl H3MepeHHH TenJIOBbIX ceiJ~HHH peaKI..IHH (n,a.) AJlH Tpex 
H30TOnOB. 

• li3MepeHtte TenJIOBOro ceqeHHH peaKQHH 17Q(n,a.)l4C . 

• li3MepeHHe Tennoaoro celfeHttH peaKQHH 36Ar(n,a.)33S. 

• li3MepeHtte Tennoaoro celfeHHH peaKQHH 21Ne(n,a.)18Q. 
3. Pe3YJibTaTbl )KCnepttMeHTOB no HCCJieAOBaHH10 3HepreTHlfeCKOH 

3aBHCHMOCTH K03q>q>HI..IHeHTa aCHMM~HH BnepeA-Ha3aA B peaKI..IHH 
35Cl(n,p)35S AO 3Hepruu HeiiTpOHOB 398 3B. 

4. 3HalfeHtte MaTpttlfHOrO )JieMeHTa cna6oro B3aHMO,D;eHCTBHH H ero 
cpaBHeHtte C HMe10ll(HMHCH 01..1eHKaMH. 

II. Co.n;ep*auue pa6oTbI 

IleprutH IJaCTb: Pa3pa60TKa cne1..1ttaJibHOH KaMepbl H H3MepeHHe TeilJIOBblX 

celfeHHH peaKI..IHH (n,a.) Ha ra30BbIX MHWeHHX 

Bo BBe.n;eHHH npe.n;CTaBJIHeTCH KpaTKaH xapaKTepHCTHKa pa60TbI, ee 
aKTYaJibHOCTb, o6naCTH ee npttMeHeHHR H q>OpMynttpyeTCR l..leJib pa60Tbl. 

B nepBOH rnaBe o6cy)K,ll;aeTCR HeCKOJibKO TeopeTHlfeCKHX BOilpOCOB 0 

MexaHH3Me a.-pacna.n;a (TYHHeJibHbIH 3q>q>eKT), 0 , ero 3HepreTttlfeCKOM 

paCCMOTpeHHH H HeKOTOpbie )JieMeHTbl Teop1m a.-pacna.n;a. 
BTopaH rnaaa paccMaTpttaaeT aonpoc B3aHMo.n;eiiCTBHR HeiiTPOHo.a c 

H,n;paMH, o63op HCCJie.n;oaaHHH (n,a.) Ha TeilJIOBbIX tt Ha pe3oHaHCHbIX 
HeHTPOHax B paMKax KOHl..lenQHH MO,D;eJIH COCTaBHoro R,D;Pa H pOJib 
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(n,a) peaKQHH B C0BpeMeHHbIX HCCJie)],0BaHH.SIX. 

TpeTb.SI rJiaBa CO)],ep)l(HT )],eTaJihH0e 0TIHCaHHe MeT0)],HKH: .[(aeTC.SI 

)],eTaJibH0e 0TIHCaHHe K0HCTPYKQHH pa3pa60TaHHoro )],eTeKT0pa Ha OCH0Be 

HOHH3aQHOHH0H KaMepb!. KpoMe Toro, )],aeTC.SI o63op H3MepHTeJihHOH 

annapaTyphI, ee coCTaB, ee BpeMeHHhie H :meprer11qecKtte napaMeTpbI (npH 

H3MepeHHH Ha pe3oHaHCHhIX HeiiTpoHax peaKTopa HEP-30) H ee 

nporpaMMHoe o6ecne'leHHe. TaK)l(e npoBe)],eH cpaBHHTeJihHhiii aHaJIH3 

xapaKTepHCTHK HOHH3aQHOHHOH KaMepbl C TBep)],OH H C ra30B0H MHWeH.SIMH • 

B HaWHX H3MepeHH.SIX 6hma HCTI0Jib30BaHa H0HH3aQH0HHa.SI KaMepa C ceTKOH. 

3To o6h!lJHa.SI TIJI0CK0napaJIJieJibHa.SI KaMepa. Ee oco6eHHOCTb 3aKJIIO'laeTC.SI B 

TOM, 'lTO ra3, HaTIOJIH.SIIOlll.HH KaMepy, .SIBJI.SleTC.SI 0)],H0BpeMeHH0 

H0HH3aQH0HHbIM ra30M H MHWeHbIO )],JI.SI HeiiTp0HH0ro nyqKa. Ily'lOK 

HeiiTp0HOB KaK 3TO TI0Ka3aHO Ha cxeMe 3KCnepttMeHTa Pttc. l. npoX0)],HJI 

Me)l()],y KaTO)],0M H CeTKOH napaJIJieJibHO TI0BepXH0CTH 3JieKTP0Jl.0B. 

PacCTO.SIHH.SI Me)l(Jl.Y 3JieKTp0)],aMH B KaMepe H TI0JI0)l(eHHe ny'lKa 6hIJIH TaKHMH, 

'lT0 Ha 3JieKTP0Jl.bl He nona)].aJI HeiiTpOHHbIH ny'l0K, a TpeKH OT np0Jl.YKT0B 

.Sl)].epHblX peaKQHH )],a)l(e nptt HaHMeHbWeM HCTI0Jib30BaHHOM )].aBJieHHH CMeCH 

ra30B B KaMepe, paBHOM l .2 aTM, TI0JIHOCTbIO YKJia)],bIBaJIHCb B ra3e Me)l(Jl.Y ee 

KaTO)],OM H CeTKOH. B nepBOH 'laCTH OTIHCaHhl H3MepeHH.SI, npOB0)],.Sllll.HeC.SI Ha 

KaMepe, cxeMa KOTopoii noKa3aHa Ha Pttc. l. 

3 

Puc.I. CxeMa H0HH3aQHOHHOH KaMepbI: l -ny'l0K HeiiTpOH0B; 2 -BX0)],H0e tt 

Bb!XO)],H0e 0KHa; 3 -KaT0Jl.; 4 -CeTKa; 5 -paMKa CeTKH; 6 -KOJIJieKT0p. 

.[(JI.SI onpe)],eJieHH.SI xapaKTepHCTHK H3r0TOBJieHHOH KaMepbl 6hIJIH 

npoBe)].eHbl H3MepeHH.SI C pe30HaHCHbIMH HeiirpoHaMH HMTIYJihCH0r0 peaKT0pa 

HEP-30, pa6oTarorn.ero coBMeCTH0 c JIHHeHHhIM ycKopttTeJieM 3JieKTpOHOB. Ha 

Pttc.2 npttBe)],eH0 BpeM.SI yCTaH0BJieHH.SI pa6oqero pe)l(HMa KaMepbl TI0CJie 

BCTibIWKH HMTIYJihCa peaKT0pa, BO BpeM.SI KOTopoii MOlll.HbIH TI0T0K y- KBaHTOB 

H 6b!crpb!X HeiirpOHOB C03)],aeT neperpYJKY KaMepbl. BpeM.SITipOJieTHbIH 

cneKrp a-'laCTHQ OT ypaH0B0r0 HCT0'IHHKa, pacnoJI0)l(eHHOrO BHYTPH 

KaMepbI (234U n 238U), npttBe)],eH Ha Pnc.2. BttJl.HO, 'ITO npttMepHo qepe3 20 MKC 

TI0CJie MaKCHMyMa HMTIYJihCa 

B0CCTaHaBJIHBaeT CB0H HOpMaJihHblH 

6 

HeiirpOHOB OT peaKTOpa, KaMepa 

pe)l(HM pa60Tbl. .[(JI.SI TI0BbIWeHH.SI 

i. 

., 

'lHCJia OT'leTOB B Ka)l()],0M KaHaJie BpeMeHH0ro cneKrpa npH WHPHHe KaHaJia 

Bcero l MKC HCTI0Jib30BaJIC.SI rettepaTop HMTIYJibCOB He06XO)],HMOH 'laCTOTbl. 

IloJiy'leHHbiii cneKTP, np11Be)],eH TaK)l(e tta Pttc.2. Ilo HeMy M0)l(H0 T0'lttee 

onpe)],eJIHTb BpeM.SI B0CCTaHOBJieHH.SI KaMepbl C0BMeCTHO C HCTIOJlb30BaHHOH 

annapaTypoii. Otto 0Ka3aJI0Cb paBHbIM 26 MKC. 

10000 

aooo (~) 

z 
0000 

4000 

(1} x.O 
2000 

o•,. l, , r + P , r + + I 
o ro ~ M M m m ~ m m 

~~ 

Puc.2. BpeM.S1npoJieTHb1e cneKrpbI. (l )- a-_'laCTHQ OT ypaH0B0ro HCTO'lHHKa; 

(2)- HMTIYJibCbl OT reHepaTopa; t- BpeM.SI npOJieTa HeHTpOHOB B MKC; N
'lHCJI0 a-'laCTHQ HJIH HMTIYJibC0B OT reHepaTopa. 

Ha Pttc.3 npe)],CTaBJieHa 3aBHCHMOCTb pa3peweHH.SI TIHK0B OT 

np0Jl.YKTOB peaKQHH 3He(n,p)3H B 3aBHCHM0CTH OT 3HeprHH HeiiTpOHOB; 

BHJl.H0, 'lT0 OHO, coxpatt.S1.S1Ch Ha ypoBHe 80- l 00 K3B Jl.0 3Heprntt HeHTpOHOB En 

TI0'lTH l K3B 6JIH)l(e K BCTiblWKe HMTIYJihCa HeHTpOHOB, paCTeT )],0 npHMepH0 

200 K3B np11 En"" l O K3B. 

:,. 

200 

180 

160 

: 140 

J 120 

l 100 

80 

80 

101 102 

10' E., eV 104 

Puc.3. Pa3peweHHe TIHK0B OT npOJl.YKT0B peaKQHH 3He(n,p)3H B 3aBHCHM0CTH 

OT 3Heprntt HeiiTpoHoB; En- 3Heprn.H HeHrpoHoB; FWHM- Pa3peweHtte. 
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)];JUI onpeAeneHHH ce'lemrn yKa3aHHbIX BbIUie peaKl..{HH B Ka'leCTBe 
HCTO'lHHKa Heii-rpOHOB HCnOJib30BaJICH H30rHyTbIH 3epKaJibHbIH HeiiTpOHOBOA 
peaKTopa HEP-2 nH<I> HM. H.M.<l>paHKa, KOTOpb1ii o6ecne'lHJI ny'loK 
TenJIOBblX HeiiTpOHOB C HHTeHCHBHOCTblO AO ~4-106 n·cM-2c-I. CxeMa 
JKCnepHMeHTa noKa3aHa Ha Pttc.4 

0. 
,__j 

CnpTpnrropa 

I I 

Tu * / 

I i I 

=tjl_-_7 ~ 
Puc.4. 3KcnepHMeHTaJihHaSI yCTaHOBKa Ami H3Mepemrn Ce'leHHSI (n,a.) 

peaKl..{HH, 1- HeiiTpOHOBOA; 2-HeHT})OHHhIH ny'loK; 3- KaTOA; 4- BXOAHOe 
H BhIXOAHOe OKHa; 5- paMKa CeTKH; 6- CeTKa; 7- KOJIJieKTOp; 8- KOpnyc 
KaMeph1; )];- AHCKpHMHHaTop; <I>- qiopMupoBaTenh; CY
cneKT})OMeT})H'lecKHii ycttnnTenb; BK- BpeMeHHoii KOAHPOB~uK; IIY
npe,nycttJIHTenh; PC- KOMnhIOTep-486, K- KOHT})OJIJiep. 

qeTBepTasi rnaBa COAep)l(HT CBeAeHHH O noJiy'leHHhlX 
JKCnepttMeHTaJihHhlX Pe3YJihTaTaX no onpeAeneHulO ce'leHHH HCC.!leAyeMbIX 
peaKl..{HH. Ce'leHHe peaKl..{HH (n,a.) onpeAeJUIJIOCh C nOMO~blO q>OpMyJihI: 

N .nc - _x_ O'c 
O'x - Nc.nx 

/1/ 

rAe, Nx H Ne - 'lHcno 3aperuCTpHpOBaHHbIX HMnyJihCOB ttccneAyeMoii H 
KaJitt6pOBO'lHOH peaKl..{HH, nx u nc - KOJIH'leCTBO HAep B cMJ HCCJieAyeMoro tt 

Kanu6pOBO'lHOrO H30Tona, O'c - ce'leHHe KaJIH6pOBO'lHOH peaKl..{HH. 
)];JUI HCcneAOBaHHSI ce'leHHSI peaKl..{HH Ha S!Apax 170 H 36Ar 6bIJIH 

BhinOJIHCHhl T})H cepHH H3MepeHHH. KaMepa HanOJIHHJiaCh CMeChlO ra30B 
93,75% Ar; 6,25% CO2 H 1,8-10·5% 3He AO AaBJieHHSI 1,2 aTM. CttrnaJihI c 
KaToAa H C aHoAa KaMephl OT 
nonaAaJIH 
COBnaAeHHH 

B 'lYBCTBttTenhHhIH 
H3MepHTeJihHO-

npo,nyKTOB peaKl..{HH, -rpeKH KOTOpbIX 
o6oeM, perucrpHpOBaJIHCh B 
HaKOnHTenbHhIM MO,nyJieM Ami 
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) 

·\ 
J 

MHOronapaMeTpH'leCKHX H3MepeHHH. 3TO npHBOAHJIO K yMeHbllleHHIO q>OHa. 
)];JUI npHBeAeHHSI AaBJieHHH ra30B B KaMepe K HOpMaJibHhlM ycnoBHSIM 
perHCTpHpOBaJiaCh TeMnepaTypa noMe~eHHSI. 3Ha'leHHe ce'leHHH 
Kanu6pOBO'lHOH peaKl..{HH 3He(n,p)3H B3SITO H3 JIHTepaTyphl paBHhlM 5333±76. 
Heo6xoAHMOe Manoe coAep)l(aHue 3He 6hIJIO nony'leHo nyTeM 
nocneAOBaTenbHOro pa36aBJieHHH Ha'laJibHOH CMeCH C renHeM-3 aprOHOM H 
CO2. TttnH'lHhIH aMnJIHTYAHhiii cneKTp o,n:Horo H3MepeHHSI npttBeAeH »a 
Puc.5. H3 cneKTpa 6hIJIO onpeAeJieHO 'lHCJIO anbq>a 'laCTHI..{, KOTOpoe BXOAHT B 
q>OpMyny /1/ H nony'leHHhie pe3yJihTaThl np

0

eACTaBJieHhl B Ta6JIHuax l H 2. 

z 

.,,, 

"°" 
350 

300 

250 

200 

150 

100 

so 

3
He(n,p)

1
H--1 

x40 

"Ar{n,a)"S 

170(n.u>'4c + 

I 

0~ J, --; 1-., ~lfl .. ,,,...~ I lf.. I J 

0 ~ ~ ~ "°" ~ - - -n 

Puc.5. CneKTp HMnyJibCOB C KOJIJieKTOpa KaMephl npH HanOJIHeHHH ee 3He; 
CO2 H Ar; n- HOMep KaHana; N- 'lHcno 3aperttc-rpttpoBaHHhIX 
HMnyJihCOB. 

Ta6Jiuua.1. Pe3yJihTaThI H3Mepe»Hii no onpeAeneHHIO ce'leHHSI I7O(n,a.)14C 

NO t. 'l N(lHe)l0J n(3He)l0I2 N(t7Q) n(t7Q)l0t5 cr(I7Q)M6 

1.5 26.6±0.3 5.64±0.20 313±18 1.48±0.05 240±18 

2 6.5 123.0±1.2 5.64±0.20 1401±43 1.48±0.05 231±14 

3 10.8 192.l±l.9 5.64±0.20 2158±58 1.48±0.05 227±13 

Ta6Jiuua.2. Pe3yJihTaThI H3MepeHHii no onpeAeneHHIO ce'leHHSI 36Ar(n,a.)33S 

NO t. 'l N(3He)l03 n(lHe)l0t2 N(36Ar) n(36Ar)l0I6 cr(36Ar)M6 

1,5 26.6±0.3 5.64±0.20 483±22 9,84±0,34 5,55±0,38 
2 6,5 123.0±1.2 5.64±0.20 2120±49 9,84±0,34 5,25±0,29 

3 10,8 192.1±1.9 5.64±0.20 3463±69 9,84±0,34 5,_49±~3() 

N°- HOMep H3MepeHHSI, t- BpeMSI H3MepeHHSI B 'lacax, N- 'lHcno 
" KaJIH6poBO'lHOH 
tt Kantt6poBO'lHOrO 

3aperHcrpHpOBaHHhlX HMilYJihCOB HCcne,nyeMOH 
peaKUHH, n- KOJIH'lec-rno Mep B cM3 uccne,nyeMoro 
H30TOna, cr- Ce'leHHe Hccne,nyeMOH peaKl..{HH. 
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Tperbeii uccne.zzyeMoii peaKQHeii 6bma 2INe(n,a) ISO. B cepm1 3n1x 
H3MepeHHii KaMepa Hanonmmacb cMecbIO ra30B 95% Ne u 5% CO2 JJ.O 
J].asneHHH 1,7 aTM. qaCTb aMnnHTYJJ.HOro cneKTpa H3o6pa)KeHa Ha Puc.6 

z 

180 

180 

140 

120 

100 

10 

80 

40 

20 

--
0

N(n,p)
14

C 
62SkeV 

'He(n,p)'H 

763 keV 
21Ne(n,a)110 

696 keV j 
I • • •• • ......... ,........ . .. -~-~ ..... • .. ·:•:• l ~b ... :••·· .... j 

On1R.;Jnm111,11,11~1•l;~~:.~,,nmq.:.m.:ummy.,mnmm~;.,~.:~:5~,~ 
220 230 240 280 280 270 

n 

Pnc.6. qaCTb aMnJIHTYJJ.HOro cneKTpa HMnyJibCOB c KOnneKTOpa KaMepbl npu 

HanonHeHHH ee 95 % Ne+ 5 % CO2; n - HeMep KaHltna; N - tJHcno 

3aperHCTpHpOBaHHblX HMnyJibCOB (cyMMa O.TlJeTOB B JJ.BYX KaHanax); 

, 3KCnepHMeHTaJibHbie TOlJKH ; x- BbllJHCJieHHbie TOlJKH npasoro Kpasi: 
nHKa OT peaKQHH Ha 14N; * - BbllJHCJieHHbie TOlJKH nesoro Kpasi: 
nHKa OT peaKQHH Ha 3He; o- BbllJHCJieHHbie TOlJKH H3 
3KcnepHMeHTaJibHbIX JJ.aHHbIX 3a BbllJeTOM BKnaJJ.a npoTOHOB a30Ta 
H renHH. 

lfa Puc.6, BHJJ.HO, lJTO B npeJJ.enax 15-20 KaHaJIOB eCTb npeBbillleHHe 
HaJJ. cyMMOii BbIXOJl.OB OT peaKQHii Ha 14N H 3He, KOTOpbie npucyTCTBOBanu 
KaK MHKponpoMeCH B ra3e KaMepbI. Kanu6pOBKa llIKaJibI 3HeprHH Ha Puc.6 

npoH3BeJJ.eHa no 3Hepruu npoTOHOB H3 peaKQHii Ha I4N H 3He, a TaK)Ke no a
tJaCTHQaM H3 peaKQHH Ha 170. IlonytJeHHOe npeBbillleHHe COBnaJ].aeT C 

OTMetJeHHoii 3Heprueii. BenHtJHHa Q-3Hepruu peaKQHH 2tNe{n,a)ISQ paBHa 

696 K3B. .lvra TenJIOBbIX HeiiTpOHOB Q HBn.lleTCH cyMMOH 3Heprnii a-tJaCTHQbI 
u HJJ.Pa 180 (OTMetJeHa CTpenKOH Ha Puc.6). JleBbIH Kpaii nHKa OT peaKQHH Ha 
3He npoBeJJ.eH CHMMeTpHtJHO ero npaBoMy Kpa10. BbIJJ.eneHue BbIXOJJ.a H3 
peaKQHH Ha 2IN e npOH3B0J].HJIOCb BbllJHTaHHeM H3 3KCnepHMeHTaJibHOH 
KpHBoii BKnaJJ.a OT peaKQHH Ha t4N u 3He. 

3KcnepHMeHTaJibHbie JJ.aHHbie no onpeJJ.eneHHIO cetJeHHH peaKQHH 
21Ne(n,a) I80 H nonytJeHHbie PeJYJibTaTbI npuBeJJ.eHbI B Ta6nuQe.3. IlepBbie JJ.Ba 
H3MepeHHH BbIIlOnHeHbI C KaMepoii, HanonHeHHOH HeOHOM C OJ].HOro 
HCTOlJHHKa, a TpeTbe - C HeOHOM ,z:qJyroii noCTaBKH. bOJibllIHe norpellIHOCTH 
nonytJeHHbIX cetJeHHH, npHBeJJ.eHHbIX B Ta6JIHQe.3, 06'bHCHSIIOTCH 60JibllIOH 
HeTOlJHOCTblO BblJJ.elleHHH BbIXOJJ.a OT peaKQHH Ha 2INe. 

10 

Ta6Jrnua.3. Pe3ynbTaTbI H3MepeHttii no onpeJJ.eneHHIO cetJeHHH 2INe(n,a)I80 

NO t. lJ n(I1Q) J 0Is n(2IN e), J 011 N(2INe) N(I7Q) cr(2IN e),M6 

l 4,4 1,68+0,05 l ,14+0,035 34±17 677±35 0,17±0,09 

2 5,5 1,68±0,05 1,14±0,035 42±21 844±40 0,17±0,09 

3 10,9 1,68±0,05 1,14±0,035 106±42 2002±50 0,18±0,09 

N°- HOMep 113MepeHl1H, t- BpeMH H3MepeHl1H B tJacax, N- lJHCllO 
3aper11cTp11poBaHHblX 11MnynbCOB HCCneJ].yeMOH 11 Kan116poBOlJHOH peaKQHH, 

n- KOlll1tJeCTBO HJJ.ep B CM3 ttccneJ].yeMoro H Kan116poBOlJHOrO 1130Tona, cr
cetJeH11e HCCneJ].yeMOH peaKQHH. 

BTopaH 'laCTb: I1ccJieJ].OBaHHe 3Heprer111JeCKOH 3aBHCl1MOCTH K03Q)qJ11Q11eHTa 
acttMMeTptt11 snepeJJ. uaJaJJ. s 35CJ(n,p)35S peaKQ1111 

Bo BBeJ].eHl111 3TOH tJaCTH ocae~aeTCSI aKTyanbHOCTb TeMbl H 
Cq>OpMyn11poBaHa ee QeJib 11 ee HaytJHOe 3HatJeHHe. 

B nepaoii rnase npeJJ.CTasneHbI pe3ynbTaTbI TeopertttJeCKHX pactJeroa 
JJ.nSI 3HeprertttJeCKOH 3aBl1Cl1MOCTl1 K03Qlql11Ql1eHTa . aCl1MMeTpH11 BbmeTa 
npoTOHOB snepeJJ.•Ha3aJJ. B peaKQHH 35CI(n,p)35S JJ.O 800 3B (H11)KHRH tJaCTb 
Pttc.7), a TaK)Ke MeTOJ].11Ka 113MepeHHSI ac11MMeTp1111, J].eTeKTOp, 11 MeTOJ].HKa 
113r0T0BneHHH MHllleHH. 

Puc.7. 

100 

10 

.Q 1 
b" 

0.1 

0.01 

ll 

,..1 -~ .\ 
1E-4 ~ 

0.2 ,,,,,,.-- ~(•) 0.3~ 

f 0.1 __,,,/ 
ts 0.0 .,._- -----t,· ______ __J 

-G.1 . 

3aBHCl1MOCTb 
aCHMMeTp1111 
HeiiTpOHOBl2[, 

-G.2 ,., 
-G,3 

-G,4;;0---:;;;;:----:-::-:-----......J 
200 400 800 

E. 
800 

cetJeHHH 
Bbmera 

peaKQl1H 
np0T0HOB 

35Cl(n,p)35S 11 

BnepeJJ.-HaJaJJ. 
K03QlqJHQHeHTa 

OT 3HeprHH 

Bo BTOpoii rnase npeJJ.CTaBneHbl nonytJeHHbie cneKTpbl H Pe3YllbTaTbl 
Hallll1X 113MepeHl1H JJ.nH onpeJJ.eJieHl1SI K03QlqJHQHeHTa aCl1MMeTp11H anepeJJ.-
Ha3aJ].. I13MepeHl1SI np0BOJ].HllHCb Ha 31 M nponeTHOH 6a3e HMnynbCH0ro 
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peaKTopa HEP-30 JIH<l> OUHI1. B KalfeCTBe MHWeHH ttcnoJib30BaJiacb COJib 
NaCl. B KalfeCTBe JJ.eTeKTopa npOTOHOB peaKUHH 35CJ(n,p)35S npttMemmacb 
nJIOCKOnapaJIJieJibHa.H JJ.BYXCeKUHOHHa.H HOHH3aUHOHHaH KaMepa C CeTKOH 
(Pttc.8). B OJJ.HOH H3 ceKUHH noMewaJiaCb MHWeHb NaCl JJ.HaMeTpoM 200 MM, 
HaHeceHHaH Ha amoMHHHeBOH nO)].JIO)l(Ke TOJilQHHOH I 00 MKM, JJ.pyraH ceKQH.ll 
HcnOJib30BaJiaCb )].JI.ff H3MepeHH.ll q>OHa. B nepBOH cepHH H3MepeHHH (9 
H3MepeHHH) HCnOJib30BaJiaCb MHWeHb TOJilQHHOH d=0,5 Mr/cM2 a BO BTOpOH 

cepHH (4 H3MepeHHH) MHWeHb 6bma 6oJiee TOHKaH d=86 MKr/cM2• Pa3Mepbl 
:meKTPOJJ.OB 220x220 MM. 

t 

I 
ro1a1.;.. l l 

comec:ton 

I I 

31m 

coUimators 

neutTon guide 

◄ ► I 
IOm · 

□ 
ftllefs con, zJ 
Al-tCd IBR• 30 

Puc.8.3KcnepHMeHTaJibHa.H yCTaHOBKa )].JI.ll H3MepeHH.ll K03q>q>HUHeHTa 
acuMMeTpHH BnepeJJ.-Ha3aJJ. B peaKUHH J5CJ(n,p)35S. 

PerttCTpaQH.H BbIJieTaIOlQHX npoTOHOB c 3Hepr1-1ett Ep=0,6 M3B 
ocylQeCTBJI.HJiaCb C noMOlQbIO MHoronapaMeTPHlfeCKoro H3MepHTeJibHOro 
MOJJ.YJl.ll. KaMepa nepHO)].HlfeCKH ITOBopa'IHBaJiaCb Ha 180° (0° npH H3MepeHHH 
BnepeJJ. H 180° npH H3MepeHHH Ha3aJJ.). HopMHpOBKa nOTOKa HettTpOHOB 
npOBO)].HJiaCb C ITOMOlQbIO 6opttoro ClfeT'IHKa. BeJIH'IHHa K03q>q>HQHeHTa 
acttMMeTpHH BnepeJJ. Ha3aJJ. onpeJJ.emnach no qiopMyne: 

N -N 
aFB= F B /2/ 

NF+NB 

rJJ.e, NF " Ns - 'IHCJIO 3aperuCTpupoBaHHhIX co6bITHtt BnepeJJ. H Ha3aJJ. 
COOTBeTCTBeHHO, T.e. no HanpaBJieHHIO HettTpOHa H npOTHB Hero. 

l13-3a MaJIOCTH celfeHH.ll peaKUHH, onpe)].eJieHue a FB npOBOJ].HJIOCb B 

J].OCTaTO'IHO urnpOKHX HHTepBanax 3HeprHH HettTpOHOB. AMITJIHTYJJ.Hble 
cneKTPbI B HHTepBanax 3HeprnH HeHTPOHOB 0,5-10 3B, 150-260 3B u o6rraCTb 
pe3oHaHca 398 3B npHBeJJ.eHbI Ha Pttc.9a-c. 
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Puc.9a. AMnJIHTYJJ.Hhitt cneK-rp Bo BpeMeHHOM oKHe 0.5-10 3B, 
n- HOMep KaHana; N- 'IHCJIO 3aperHCTpHpOBaHHbIX HMIIYJibCOB; 

1- 3q>q>eKT C q>OHOM; 2- q>OH; a- H3MepeHHe BnepeJJ.; b- H3Mepemrn 
Ha3a)]. (TOJICTa.H MHllleHb) 

a 1400 J b 
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Puc.9b. AMIIJIHTYJJ.Hhitt c11eKTP BO BpeMeHHOM OKHe 150-260 3B, 
n- HOMep KaHana; N- 'IHCJIO 3aperHCTPHPOBaHHbIX HMITYJlbCOB; 
1- 3q>q>eKT C q>OHOM; 2-¢,oH; a- H3MepeHHe BnepeJJ.; b - H3MepeHHe 
Ha3a)]. (TOJICTa.H MHllleHb) 
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Puc.9c. AMnmny.D.HbIH cnexTp B paiioHe pe3oHaHca (398 3B), 

n- HOMep KaHana; N- lJHCJIO 3aperHCTpHpOBaHHbIX HMilYJibCOB; 

a - mMepeHtte Bnepe.n.; b - H3MepeHtte Ha3a.n.. 

IlonytJeHHble BeJIHlJHHbl K03cpqmu:HeHTa a.FB npttBe)].eHbl B Ta6nuu:e4. 

Ta6JIHU:a.4. 3HatJeHHH K03!p!pHQHeHTa aCHMMeTpHH Bnepe.n.-Ha3a)]. 

En, 3B 
0.5 - 10 
150- 260 

260 - 350 

PC30H8HCH8H o6JiaCTb 

····-- -· a,FB _____________ _ 

0.020±0.009 

0.17 ± 0.035 

0.075 ± 0.025 

0.005±0.003 

ill- 3aKJIIO'ICHHe 
B 38KJIIOtJeHHe npHBOMTCR OCHOBHbie PC3YJibT8Tbl BbinOJIHeHHOH pa60Tbl. 

Al 
1. Pa3pa6oTaH H H3roTOBJieH HOBblH )].eTeKTop )].JIR HCCJie)].OBaHHH 

HeHTpOHHbIX peaKQHH C BbIJieTOM 3apa)KeHHbIX tJaCTHQ Ha ra30Bb!X 

MmneH»x. C ero noMOI..QhIO y.n.anocb npeo.n.oneTh PM TPY.D.HOCTeii 

BCTPetJaeMbIX, npH HCilOJib30BaHHH )].eTeKTopoB C TBep)].blMH MHIIIeHRMH. 

Ilo cpaBHeHHIO C KaMepoii )].JIR o6pa3QOB Ha Il0)].JI0)KK8X, H3rOTOBJieHHaH 

HaMH KaMepa C ra30BOH MmneHhIO, HMeeT PM npeHMyI..QeCTB: 

• MeHblllHH cpoH; 

• 

• 

OTCYTCTBHe nttKOB OT peaKQHH Ha MHKponpHMeCRX 10B H 6Li, 
CO)].ep)Kal..QHXCH B BeI..QeCTBax TBep)].b!X o6pa3QOB H IlO)].JIO)KKax; 

3HatJHTeJibHO npoI..Qe, TO'IHee H 

uccne.n.yeMoro 06pa3u:a; 

14 

Ha)].e)I{Hee onpe.n.eJIReTCH tJHCJIO R.D.ep 

I 
• 

• 

• 
2. 

IlHKH Ha cneKTpax tJaCTHQ, BblJieTaIOI..QHX H3 peaKQHH Ha R)].pax ra30B, He 

HMeIOT «XBOCTOB» B CTOpOHY HH3KHX :rneprHH, npORBJIRIOI..QHXCR nptt 

H3MepeHHH peaKQHH Ha R,ll.pax H30TOilOB, BXOMI..QHX B TBep,ll.bie MHllleHH, 

H3-3a KOHetJHOH TOJII..QHHbl nocne)].HHX; 

perHCTpttpyeTCH nOJIHaH 3HeprHH peaKQHH, BKJIIO'laH 3HeprHIO R,ll.ep 

OT,ll.atJH, 'ITO cyI..QeCTBeHHO )].JIR nerKHX R.n.ep. 

'laCTHQbl perHCTpttpyIOTCH B 41t-rCOMeTpHH. 

TTonyqeHO 3HatJCHHe ceqeHHH peaKQHH 21N e(n,a.) 180 Ha TenJIOBblX 

HeHTpOHax, BeJIHlJHHa, onpe,ll.eJieHHaR HaMH KaK 0.18±0.09 M6, OKa3aJiaCb 

3HatJHTeJibHO MCHbWC OU:CHKH BepxHero nopora 1.5 6 H 3HatJCHHR 98±36 

6, nony<JCHHblX .n.pyrHMH aBTOpaMH. 

Bo3MO)KHO, 3TO OTJIHlJHC pe3yJibTaTOB o6ycJIOBJICHO TCM, 'ITO B 3THX 

pa6oTax He BbI,/l.eJIHJICH axna.n. OT peaKU:HH (n,p) Ha 14N H 3He, 

npHCYTCTBYIOI..QHX KaK He60JibWHC npHMCCH B ra3e KaMepb!. B HaWHX 

H3MepCHHRX npHMCCb 3He nopR,ll.Ka 1-10-5% npHBO,/l.HJia K Bb!XO)].y 

npOTOHOB H3 peaKU:HH Ha 3He 60JibWCMY, lJCM Bb!XO)]. 113 peaKQHH Ha 

2tNe. 

3. TTony'ICHHOe 3Ha<JCHHC Ce'ICHHH peaKU:HH CC'ICHHH l7Q(n,a.)14C )].JIR TCilJIOBblX 

HCHTpOHOB (233±12)M6 xopowo COBnano co 3HatJCHHCM (235±10) M6, 

no.rryqemn,IM J.q)ynIM MCTOJJ:OM, peKOMCH,ll;OBaIUll,IM B mrreparype H 

PC3YJibTaTOM (236±5) M6, H3MepeHHblM HC,ll.aBHO B pa6oTel3l. 
4. Onpe,n.eJICHHOC HaMH 3HatJCHHe cetJCHHR peaKU:HH 36Ar(n,a.)33S Ha TCilJIOBI,IX 

HeHTpOHOB (5,43±0,27) M6 COBna,ll.aeT co 3HatJCHHCM (5.5±0,l)M6 

H3MepeHHbIM B pa6oTel41. 
5. Ha OCHOBaHHH HCCJIC)].OBaHHH pa60Tbl C03,ll.aHHOH KaMepbl C 

B/ 

ra3006pa3Hb!MH MHWCHRMH, B o6JiaCTH pe3oHaHCHblX HCHTpOHax Ha 

npoJieTHOH 6a3e 30M HeHTPOHHoro cneKTpOMeTpa peaKTopa 116P-30 

C,/l.CJiaHbl BblBO,/l.bl O Ha,ll.e)KHOCTH H npHMCHHMOCTH MeTO,/l.HKH B 06JiaCTH 

3HeprnH HCHTpOHOB .n.o 10 K3B. TTp11 Heo6xo,n.HMOCTH HCCJIC,ll.OBaTb 

o6JiaCTb 3HeprHH HCHTpOHOB 60JibWC IO K3B, HC06XO,/l.HMO npOBO,/l.HTb 

H3MepeHHR Ha HCHTpOHHblX HCTOlJHHKax C 6onee KOpOTKOH 

)].JIHTCJibHOCTblO HMilYJibCa HJIH Ha 6onee )].JIHHHblX 6a3ax 

6. BnepBblC npOBO)].HJIOCb 3KCnepHMCHTaJibHOC HCCJIC)].OBaHtte 3HepreTHlJCCKOH 

3aBHCHMOCTH K03!p!pHU:HCHTa aCHMMCTPHH Bnepe.n.-Ha3a,ll. B ,ll.ttana30He 

3HeprHH HeHTpOHOB )].0 I K3B H y,n.aJIOCb nony'IHTb 3Ha'ICHHR 3TOro 

K03!p!pHU:HCHTa B o6JiaCTH BilJIOTb )].0 pC30HaHca En=398 3B. 

7. TTpoae,n.eHO cpaBHCHHe nony<JeHHblX HaMH 3KCnepHMCHTaJibHblX 

PC3YJibTaTOB C TeOpeTH'leCKHMH pactJeTaMH. 3To Il03BOJIHJIO O,/l.H03HatJHO 

Bb!6paTb 3HaK 3!p!pCKTa B TeopeTH'ICCKHX paC<JeTaX. 

[JJ C. Wagemans H )J.p., Int. Conf. Nucl. Data for Sci.and.Techn., Ed.G. Reffo, 
A.Ventura and C.Grandi (Trieste, 19-24 May 1997. P.1568) 

141 S.F. Mughabghab, Neutron cross-section. vol.I (Academic, New York, 1981) 
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8. IlonyqeH MaTpttqHbiii :meMeHT cna6oro B3aHMO,lJ,eiicTBHH Mpy=57±17 M3B, 
H KOTOpb1ii npaKTHqecKH coana,lJ,aeT c oueHKOii 60±20M3B, nonyqeHHOii a 
pa6oTe (51, HO cymecraeHHO paCXO,lJ,HTCH C ;::q>yroii oueHKOH 250±80M3B H3 
pa60Thil6J. 
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