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O~emmeHlfb~ ~C1JITYT Rp;epHhIX HCCJIe;:(OB~HH ,Uy6Ha, 1987 '" 

BBe.neHHe 

B nocne~ee apeMH nOBHCHnCH HHTepec K HcCneAOBaHHHM p8aKUHH
 
('Vl , 'P ) aa Me,nneHI-ÍblX He~TpoHax. Pa3BHTwe iCTO/HKOB He~TpoHoB /1 ,2/
 
Li MeTO~KH perHcT~HLi 3apRMeHHHX ·~aCTHn 3-6 n03BO~HJIO npoBO,nHTb
 
TaKHe HCcne)lOBaHHR Li Ha pa~oaKTHBHHX H,npax-MHmeHRX 17-10/ . PeaxnwR
 
36Cl (Yl , 'P )36S Ha6nll,UeHa snepase aa pe30H8.HCHillX HeATpoHax B nH~
 
OHHH /9/. B~nH 06Hapy.meH~ TpH pesOHaHCa npH 3HeprHKX He~TpoHoB - 1,3;
 
3,5 H 8,2 KsB, ,nnR KOTOpb1X onpe,neneHo 3HaQeHWe napa~eTpa
 

Ap = iJ.rY\ rf' / r. fl:3MepLiTb xon ce~eHH,R sTo~pe~H npa 3HepI'H.RX HHJlte
 
I K3B He y,nanOCb. ~eno B TOM, qTO 3HepreTHqeCKH~ cneKTp Hccne,nyeublX
 

. npOTOHOB cyuecraeaao HCK82K8H HaJIHtrneM oZ.-QaCTl-1U 6JIH3Kotl 3HeprLiH Li3 
peaKUH~ (Yl, CÁ ) aa MHKponpHMecmc H30TonOB 6 L. Li IOB , npHcYTcTBYI>
~x B BemeCTBe MLiweHH, H B03HHKaeT npo6neMa B~eneHH,R HCCJIe,nyeMHX 
npoToHoB. 

TeM He MeHee yxe 3TH nepBNe pe3ynbT&TH ,naJIH B03MOJItHOCTb 06CY)lHTb
 
pons ~~H 36C1 ("rl., f )36S B npouscce npeapaaeaaã panaoaseaaaor-c
 
~pa 36C1 BO BpeMH B3pHBa cBepXHoBRX 3Be3,n, KOTO~ ,RBJI.RllTCH HCTOq

HHKaMH ~OpMHpOBaHH,R Li30TOnHOrO COcTaBa MeTeopHToB. B pa60Te /11/ 00

Ka3MO, tf'l'0 nolITl1 sce M~ 36Ci ,nonJItHbI" Bl:JI'OpaTb" nyT8N peaKUHH
 
( Yl , -p ), npeapaaaacs B 6S ,a He B 36A'l trepe3 f -pacnan, ~eM Li
 
MO~O 06~.RCHHTb OTpHuaTenbHMA pe3ynbT&T nOHCKOB aHOManHH B pacnpo

CTpaH8HHOCTH 36A~ B MeTeopHTax.
 

HSOTon 36C1 npHBn8K BHHMaHHe mHpOKoro Kpyr~ Hccne,noBaT~neA/I2-I7/ 
Li CBOHN 60nbWHM nepLiO,nOY nonypacn~a (T1/2 = ~.10~ neT). TaK, Hcnonb
30saaae 36cp.. HapJt,Ily c 1° Be , 26Ae , 41Ca ~ 53Mn. , nepHO,11 ncnypac
n~a KOTOPNX neMHT B npe,11enax (0,i~3,7)'106 neT, B KaqeCTBe pa)lHO

H30TonHNX QaCOB NOJlteT SHaQUTenbHO pacmHpHTb BpeMeHHyD mKany B apxeo

nOPHQeCKOM ,naT~pOBaHHH 3a npe,nen 70000 neT (ycTaHOBneHH~ ce~~c
 

npH nONOWM pa)lHOaKTHDHoro H30Tona 14C c TI/2 ~ 570~ neT) /15,16 •
 
3TH qaCN MornH 6u nocnYMHTb TaKJlte D~NM HHCTpyMeHTOM ,nnR OnpeneneHHH
 
BpeNeHH npe6UBaHHR KOCMHQeCKHX qaCTHq H MeTeopHTOB B MeJlt3B83,nHOM npo

CTpwiCTBe. Ha nYTH npaKTH4eCKoro npHMeHeHHH 3THX H30TonOB rnaBHHM
 
npepRTCTBHeM CTaHOBHTCR Bonpoc HX H,neHTH~HKan~H. TaK, Macc



cneKTpOCKonH~eCKHM aHanH3 He n03BonReT pa3~enHTb H306ap~ (HanpHMepl 

36Ct H 365 ), a qyBcTBHTenbHbrn peHTreHocneKTparrbHNM MeTO~ He pa3nH

qaeT H30Ton~ o~oro H Toro *e XMMHqeCKOrO 3neMeHTa. nOMOtib 3~eCb MO

rYT ~epHNe MeTO~ H~eHTH~HK~HH H30TonOB, B qaCTHOCTH, no BNXO~y 

npOTOHOB H3 peaxnaa (n, f ). 
HaCTORmaR pa60Ta npe~npHHRTa c ~enb~ H3MepeHHR ce~eHHR peaK~HH 

36C1 (n, f )36S aa TenJlOBbIX He~TpoHax, xoropoe no CHX nop 

He H3BeCTHO. 

3KcnepHMeHT 

M3MepeHHR 6unH BbmOJlHeHN Ha ~HJlbTpOBSHHOM nYqKe He~TpoHoB peaK

Topa BBP-M MHM AH YCCP /18/. ITyqOK TenJlOBbIX He~TpoHoB ~OpMHpoBarrcR 
c nOMOmb~ ~~nbTpa H3 MOHoKpHCTaJlJlHqeCKOrO KpeMHHR BUCOKO~ QUCTOTN. 

AHaMeTpN KpeMHHeBb~ cTe~e~ COCTaBJIRJlH 40-50 MM, a HX cyMMapHaR 

~nHHa ~ 1600 MM. ~OH OT 6NCTpNX He~TpOHOB H 1-H3JlyqeHHR on~e~eJlRJlCR 

c nOMOmb~ ~ononHHTerrbHoro 60pHoro ~HrrbTpa TOJl~HOn 0,2 r/cM , B KO

TapoM Co~êp*aHHe H30Tona 10E B 60pe COCTaBrrRno 85%. ~OpMHpOBaHH~ 
nytiOK TennOBbIX He~TpoHoB OKa3anCR ~OCTaTO~O QUCTNN. Tax, ~nR pesx

~HH 6 L~ (n, t )4 He OTHomeHHe 3lfxPeKTa OT TenJlOBbIX He~TpoHoB K ~OHY 
COCTaBnRno BenHQUHY 500. 

MHmeHb 36Ci 6una nparoro aneaa MeTO~OM OC8J!t)leHHR cena No. C1 
Ha anDMHHHeBY~ no~nO~KY TOJIWMHO~ 100 MKM. Pa3MepN MHmeHH 50xI30 MM, 

Ton~Ha CJlOR BemeCTBa - 1,08 Mr/CM2 H aKTHBHOCTb - 3,2,105 BK. 

Ra 06paTHo~ cTopoHe no~nOMKH 6Rna nOMe~eHa KaJlH6pOBOQHaR JlHTHeBaR 

MHmeHb TSXHX Me pa3MepOB ~nR HCKn~qeHHR He06xo~HMOCTH onpe~eneHHR 

QMcna He~TpOHOB, n~~WHX Ha xrrogHYD MHmeHb. MCnOJlb30BaHHaR L~-MHmeHb 
CO)lepllUiT 1,35,1017 (1 5%) R,Itep L~ /eal. C ~enbD HCKnlltieHHR npocvê
TOB (3a CtieT 60rrbmo~ 3arpY3KH TpaKTa 3neKTpoHHKH) L~-MHmeHb 6urra no

KpNTa MacKo~, H3rOTOBrreHHO~ H3 50-MHKPOHHOA arrDMHHHeBO~ ~OJlbrH c OT

sepcTHRMH, ~H8MeTp KOTOpbIX 0,5 MM. YaCTH~u-npO~YKTN pea~HH 

6 L~ ( n , t )4He MorrrH BuneTeTb H3 MHme,HH B pa60QU~ ra30B~ 06õeM HOHH

3aqHOHHO~ KaMepN TOJlbKO cnno~~e~ no~ oTBepcTHRMH, cyMMapHaR ~onR 

KOTOpbIX KL~ = 7,4,10-3 (± 15%) OT nOJIHO~ nrroma~ MHllieHH (K03~HQHeHT 
nponycKaHHR MacKH). MHllieHH 6NnH nOCTaBneHU B Y3KH~ CKOJlnHMHpOBaHH~ 

He~TpoHHu~ nytiOK no~ cKonb3RWHM yrrroM ~ 2 0 OTHOCHTeJlbHO ero OCH. 

BblneTaDl!lHe npcroau H3 HCcrre)lyeMoA peaKI..\HH 36Cl (n, 'P ) HMem 

aaepr-an 1,88 MsB, a ~OHOBJ:re O( -qaCTHIUl H3 pea~~ Cn , ()() na MHKpO

npHMecnx H30TonOB 6 L~ H IOB HNeDT 6nH3KYD SHeprHIl:2,05 H 1,78; 

1,47 MsB COOTBeTCTBeHHO. ITOSTONY )lJIR cOxpaHeHHR BHCOKO~ s~eKTHBHoC

TH npH B~eJIeHHH npoToHoB 6blJIa npHNeHeHa MeTO~HKa H~eHTH~HK~H H 

cneKTpONeTpHH HH3K03HepreTHqeCKHX 3apREeHHHX qaCTHQ npH nOMO~ 

2 

iIIOHH3aQHOHHO~ KaMepbt c .UBYMR ceTKaMH (~C) /5,6/. TaK KaK B ~aHHOM 
H3MepeHHH He HCCJIe~OBanaCb 3HepreTHtieCKaR 3aBHCHMOCTb CeqeHHR, MOM

HO 6Nno pa60TaTb H B ynpo~eHHOM BapHaHTe MeTO~HKH: CHrHan, KOTOp~~ 

CHHMaeTCR c MHllieHH (KaTO~), crrYEHT TOJIbKO ~rrR ynpaBrreHHR, a aMnrrH

TY~~ cneKTp CHrHaJIOB, CHHMaeMblX c KonneKTOpa (aHO~), norryqaeTCR 

TOJIbKO B O~OM, 3apaHee YCTaHOBJIeHHOM 1 0KHe " aMnJIHTy~oro cneKTpa c 

MHmeHH, COOTBeTCTByDmeM onpe~eJIeHHNM 3HepreTHqeCKHM nOTepRM npOTOHO~ 

B npOMeMYTKe MHllieHb-ceTKa, CI (CM. pHC. I). 

Ha pHC. I nOKa3aHa 6JIOK-CXeMa HcnOrrb30BaHHO~ H3~epHTeJlbHO~ an

napaTypu BMecTe c ~ByxceKQHoHHNM ~eTeKTopoM, COCTORW»M H3 ~BYX H,JleH

THQHbIX nrrOCKHX KaMep c 0611.lHM KaTO~OM M, B xavecr ae xoroporo crry

EHT aJIDNHHHeBaR no~nOMKa c xnopHO~ H nHTHeBO~ MHmeHRMH. B H3MepeHHRX 

Hcnonb30BaJICR YCOBepmeHCTBOBSHH~ no cpaBHeHH~ c pa60TOA /5/ BapHaHT 

HKAC. BBe~eHa 3rreKTpHqeCKaR 3KpSHHpoBKa KonneKTopoB (pa60Ta~WHx o~

HOBpeMeHHo B KaqeCTBe BNCOKOBorrbTHbIX 3JIeKTpO~oB KaMep) c nOMOmbll ~o

nOJIHHTeJIbHbIX 3neKTpo~oB (3neKTpo~~ ° 'Ha pHC. I): ~cnOrrb30BaHH~~ 
KacceTHU~ cnoc06 3aMeHU MHmeHe~ 6e3 CHRTYl:R ~pyrHx 3JleKTpO~oB oc06eH

HO y~06eH npH pa60Te c pa~oaKTHBHHNH M~eHRMH. Pa60QUM ra30M cnYMH

na CMeCb A't. + 5% CH4 npH ,I18.BJIeHHH 1,15 aTM, TaK 'QTO np06erH npoTo

HOB H TpHTOHOB nOJIHOCTb~ YKn~NBarrHCb B ra30BOM npOMeMYTKe Me~ MH

meHb~ H 3KpaHHpYllme~ ceTKO~ C2. 3HepreTHtieCKaR KaJlH6pOBKa aMnJIH

TY~bIX cneKTpOB c MHmeHe~ H KonneKTopOB AeTeKTopa npOBOAHnaCb c no

MOlllbll y6HpaDmerOCR y~OBoro o< -HCTOQHHKa H TpHTOHOB H3 peaKQHH 

(l1. , t ) aa H30Tone u KOTOpbl~ HMeeTCR B Li. -MHmeHH ,a T8JOIte B BH~e 

MHKponpHMecH B MHmeHH 36Ci . 3HepreTHqeCKOe pa3pemeHHe ~eTeKTopa 6H

JIO r05 K3B nna naxa TpHTOHOB H3 peaKQHH ,6 L~ ('YI. , t J4He xa TOHKO~ 
Lc -MHmeHH npa HanHtiHH ~ -pa.,nHOSXTHBHOCTH MHmeHH 36C..e 

Ha 06paTHO~ cTopoHe KaTO,Jla. 

B pa60qeM peMHMe CHrHanu CHHNaJlHCb c MHmeHH (KaTO,Jl) H c KonneK

Topa (aHO~) O~O~ H3 KaMep; npH 3TOM ceTKa cr B ~pyro« kaMepe Ha

XO~JlaCb no~ TaKHM Me nOTeHqy.anOM, KaK H MHilleHb. AMnJlHTy~a CHrHaJla 

c KOnJIeKTOpa npRMO nponop~HOHaJIbHa 3HeprHH 3apRMeHHO« qaC~HQ~, BUJIe

TaIlllle« H3 MHmeHH, B TO BpeMR KaK ~nR aMnJmTY~bl Ha6mo~aeMoro caraana, 

CHHwaeworo c NHmeHH, HMeeT MeCTO 60nee cno~aR 3aBHCHMOCTb OT 3HeprHH 

H yrna BuneTa qaCTH~U H3 MHIDeHH, a T~e OT TonWHH~ CJlOR BemeCTBa MH

meHH (CM. pa60TH /5,6/). )l,nR ~OHOBh~ o< -qaCTHQ (npoõer KOTOpb1X yxna

~BaeTCR B npoMe~YTKe M. - CI) aMnnHTY~~~ cneKTp, nonyqeHH~~ c Mame

HH, COCpe~oTOqeH B Y3KOM HHTepBarre OKono MaKCHManbHO~ aMnnHTY~N 

V~~~ ~ E~, B TO BpeMR KaK Anfl npOTOHOB (H TpHTOHOB) c 6nH3KO~ 3Hep

rHe~ 3TOT cneKTp 60~ee paCTHHYT~~, HO B OCHOBHOM rpynnHpyeTcR B 06

rraCTH 3HaQHTenbHO 60JIee HH3KO~ 3HeprH~, qeM ~rrR ~oHàBb1X ~-q.aCTHQ 

3 
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P~c.1.	 EnOK-CXeMa ~3MepHTenbHO~ annapaTYPM. M- o6~~ KaTO~; 

TI a T2 - n~T~eBafl ~ xnopHaR M~meH~; C1 - ~ononH~TenbHafl 

CeTKc.'	 C2 - 3KpaJmpYIO~aR ce rxa; KI ~ K2 - R0JIJI9RTOp nepsoã II 

BTOpO~ ~OHH3~~OHt1bJX KaJJIep c ~BYMR ceTK81.Ui; O - ~OnO)]Hí1TeJlbHbti1 

SamHTHU~ (3KpaHapYIOrnM~) sneKTpo~; I - npe~CHní1Tenb; 

2 - n~He~H~ yc~nHTenb; 3 - OMCTpM~ ~HTerpanbH~ ~cKpaM~Ha

TOp; 4 - 4>opMVipoBaTellb CHI'HaJIOB ynpaBneHKR; 5 - JI~He~HbIe BO
pOTa; 6 - aMnnvrTY~M« aHan~3aTop (1024) K8HanOB. 

(cw. p~c. 2B, I'~e n~K B pa~oHe KaHaJIOB 90-190 OOYCJIOBJIeH B OCHOBHOM 
TpHTOHaMH, a n~K B paãoae 500-650 - ri.; -t{aCT~ 113 peaa
~i~ 6 L"(Y\. ,o(. )3H). Hcnonaaoaaaae cxeua c OTOOP0}4 nOSBOJI~JIO T8JOIte 
c~ecTBeHHo CH~3~Tb ~OHOBYIO nO~JIOmKY B aMnJIHTY~OM cneKTpe C~I'HaJIOB 
c R0JIJI8RTopa. Ha pac, 2 nOKaSaHbT aMnJI~TY,IlHl:re cnexrpa c KOllJIeKTOpa 
~C, B KOTOpoA HaxO~TCH JI~THeBaR MHweHb, ~JIR ~BYX CJIyqaeB (sa o~
HaKOBoe BpeMH H3wepeHH~): B peMMMe Oes OTOOpa (a) ~ c OTOOpOM (6). 
&,IlH0, llTO B pe11WMe c OTOOpOM OTCtleTH ()( - tlaCT~t( c SHepI'HeA li·2 MsB 
(KaH&nbl 200T350) nOJIHOCTbIO no~aBneHbl, a ~OH 3HaqHTeJIbHO CHHSHJICR. 

B peXHMe c oT60pOM ObfJI~ npoBe~eHbI ~Be cep~H ~3MepeH~A 
c M~meHbIO 36C1 : 

a) OCHOBHaR - Oes OOpHOI'O ~HnbTpa, 

O) lflOHOBM - c OOpHhIM 'qJHJIbTpOM B nywe Het1:TpoHon. 
HaMepeHHR c Lt-M~meHbID 6~n~ BNTIOnHeHbI B pe~Me Oes OTOOpa, TaR 

K&.lC B oõnacra nasa Tp~TOHOB HS peasuaa 6 Li.( 'Y\..., i )4i1e tf>oH B 500 paa 
weHbme, T.leM a~eKT. llpH aTOM 3~KTHBHOCTb peI'HCT~H TpHTOHOB 

Et; :: 0,5 ( c YT.l6TOM 2.rr-reoserpaa H3MepeHld1). 

t'IN 

7000800 

a .;. 

600 6000 jal .. 
.. 

1
 4001- \
 
B.J ~I,, I~': 

200 4~ J 40001

\~, .I 
3000 

N 
6 

200 2000 

o< .. 
., 

;.J 1 
.r.\100 ~ 

I • 

'<	 ' ... ~\OL-~ , .# 'li 01 
200 300 400 500 K o 200 800 K100	 I 400 GOO 

P~c.2.	 AMnn~TY,IUibIe cnexrpn 3apIDKeHHl>JX tl:aCTí1U M3 peasuaa 6 L~ (~ ,od3H, 
CHHTMe c KOnJIeKTOpa (a ~ 6) M C MMmeHM (B) ~OHH3aQHOHHO~ 

KaMepM c ~BYMH CeTKaMH: a - B pe~MMe Oe3 oTOopa; 6 - ~ oT60
pOM; i ~ ()( - nOJlO)KeHí1e nViKOB Tp~TOHOB M O( - qaCTVfIJ;; 
K - HOMep KaHana, N - tl:~CJIO OTCtl:eTOB. ' 

PesynbTaTM H3NepeHM~ ~ oOc~eHMe 

Tax KaK OOpH~ 4>~nbTp nOJIHOCTbD nOI'JIO~eT TennOBbfe HeRTpoHH, 
a npaKTMqeCKH He BJI~ReT Ha nOTOR OblCTpNX He«TpOHOB M O-HSJIyqeH~R, 

TO paSHOCTb 3HepI'eTHQeCKHX cn~KTpOB, nonyqeHHNX B cep~HX HSNepeH~t1: 

a MO, HOpUMpOBaHHNX Ha O~HaKOBOe npOH3Be~eHMe MOmHOCTM peaKTOpa 
Ha npO~OJImHTenbHOCTb ~3MepeHMU, ~eT 3HepI'eT~QeCKHn cneRTp tl:aCTMIJ;, 
90YCJIOBneHH~ TonbKO ~eRCTBHeu TennOBWX He~TpOHOB. aTOT pesynbTMpYID
ID.H~ 3HepI'eTHQeCKH~ cnesrp eapaaennax QaC'f)fIJ; (HOpM~pOB8HHbIA na 20 qa,i' COB M3MepeHM~, MOWHOCTb peaXTOpa COXpaHHJIaCb nOCTOHHHO~) nORasaH 
Ha pMC. 3. Ha HeM B~~H: n~R OT npOTOHOB (P) c 3HepI'~en 1,88 MsB

(~ M3 pe8.Kt(HH 36Cl (1'1-, '? )36S , a T8.IOKe nax TpMTOHOB (-t) ~3 peasuaa 
6 Li,( h ,t )4He na M~Kponp~MecH HSOTona 6 LL B Be~eCTBe 36C.e. -MHmeHH. 

4	 5 
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Pi1C. 3.	 AMrJni1TY,IlHbl~ cnexrp c J<O J:JleKTopa , nOJIytreHHblv' B pe>Ki1Me c OT6o
pOM npOTOHOB 113 peaxuan 36 Ci (Y\., r. )36S . P i1 -t - nOJIO:lKeHi1e 

ni1KOB i1cCrre~yeMb~ npoToHoB (P) i1, Tpi1TOHOB (i) H3 ~eaKQi1i1 

6 L~(Y\. ,i )4 He na MVlKpOnpi1Mecmc Yl30TOna 6Li.. B 6C.l-MYlmeHi1; 

K - HOMep KaHanOB~ N - trl1cno OTCqeToB. 

Ceueaae peaK~l1 36C-e. (h, 'P ) Ha TenJIOBhIX HetíTpoHax ~ onpe

~enReTCR HO~Ml1POBKO~ Ha xoporno H3BeCTHoe CeqeHHe pea~H 

6 LL ( n- , t. ) He ~~" no c nenynmexy' COOTHomeHHIO: 

E	 6 t6-UV	 Np t hL~ -t L• k l~ (,. 

N Cp nt L~ 

t 

rne Nr' Nt - tlVIcrra OTCqeTOB npOTOHOB H TpHToHon; 

E ,E - a<JxfleKTHBHoCTH i1X peracrpanaa ; 
r ~ _ qHCnO ~ep 36Ci Ha XJIopHoA MHweHH; 

t ~ npo,non>KHTenhHOCTh Yl3MepeHH~ c MHweHbD 3b Ct ; 

Li - YlH,neKC cooTBeTcTBYDmHX BeJIYlqHH ,nnR i13MepeHl1tí 

c KaJIH6pOBO~O~ LC-MI1WeHblO; 

KL~ - KoaqxpMI..\i1eHT nponycxaaas MaCKH ,nJIR LL-Mi1U1eHH. 

T'JIaBHbIMM i1CTO~MKaMI1 OWHÔOK B onpe,neneHHH CeqeHHR peaKI..\HH 
36c"e ('YL, 'P )36.s RBJIRIOTCR norpeumccrs B BbQleJIeHHH nporoaxor-o naxa 

H3 ~oHa, OÓYCJIOBJIeHHOrO ,ne~CTBi1eM TenJIOBhIX He~TpoHoB c~epo,nHb~i1 

HYKJIH,naMH B BemecTBe Mi1WeHH ( < 15%), a TaK>Ke HeTOtlHOCTh B onpe,neJIe

HHH K03<IxPH~eHTa K i.: (15% ) • 
3<M>eKTHBHoCTb perHCTp~I1 c OTÓOpOM npcroaoa [I' 6bIJIa onpe,neJIe

Ha H3 aHaJIH3a aMnJIHTY)lHhIX cneKTpoB c MHmeHi1~JIR TpHTOHOB H3 peaKI..\HH 
6 LL ( y\., {, )4 He xa U-MmneHH (CM. pa60TY /) i1 ,nJIR npcroaos H3 

HCCJIe,nyeMo~ peB.KIJ;Hi1 36Cl. ( ''YL, f )36 S • C' Y1l8TOM 2..7C -~eOMeTpID1 H3Me

peHH~ nOJIyqeHO Ep = 0,21. OwHóKa B onpe,neJIeHHH aToti BeJIHtlVIHbI MO

>KeT ,nq~Ti1 ,no 10%. BJIHSIHHeM ~PyrHx ~CTOtlHi1KOB omH60K MO~O npeHeÓpeqb. 

no HaillHM H3MepeHHRM H c yqeTOM õ:~ = 940 6apH nOJIyqeHO 3Ha
36 . ?6 th. +

qeHHe TenJIOBOrO celleHl1R peaKW1H c.e (')'1, 'P )'-'.s 6:: <0,4-0,1 )óapH. 

MMeIOmaRcR ce~qac 3KcnepWMeHTaJIbHaR HH~OpM~HR o BbIcoKOBOaÓY>K.neH

HbIX COCTO~HSIX coc~aBHoro R,npa 37Ct B oónacTH 3HeprHR CBH3R 
HetiTpoHa 9,19/ nOKa eme He,nOCTaTOqHa, GTOÓbI BbIRCHHTb Bonpoc o TOM, 

KaKHMH He~TpOHHbIMH pe30HaHCBMH 06YCJIOBJIeHO TenJIOBOe CeqeHHe peaKI..\HH 

36Cl (Yl, fl ). BH,nHMO, OHO onpenenaer ca BKJla,nOM HeCKOJIbKHX ypoaae ã , 

B TOM QHcne H OTpH~aTeJIhHOrO, JIe:lKamero Ha ~3 K3B HH:lKe 3HeprHH CBRaH 

He~TpOHao	 AJIR EemeHHR 3Toro Bonpoca npe,nCTaBJIReT HHTepec HCCJIe,nOBa

HHe peaxnaa 3 C.e. (Y1.-, 'P) B OÓJIaCTH 3HeprHA He~TpoHoB BnJIOTh no 

HeCKOJIbKHX	 COTeH aJIeKTpOH-BOJIbT. ~ 

B TO xe BpeMR nOJIyqeHHbTe pe3YJIbTaTbJ no peasuaa .:i6cR. (11.- , 'P )365 
Ha TenJIOBMX H pe30H8HCH~ He~TpoHax MorYT ÔHTb nOJIe3H~H ,nJIR HCCJIe

,nOBaHHR npo~eCCOB R,nepHUX npeBpameHM~ H OÓõRCHeHHR H30TonHoro cOcTa

Ba XHMHqeCKHX 3JIeMeHTOB B aCTpO~HaHqeCKHX oóõeKTax. TaK, HanpHMep, 

H3~HTOK ~epbI no cpaBHeHHID c COCe~i1MH 3JIeMeHTaMi1, OÓHapY:lKeHH~ c no-o 

MOmb~ peHTreHocneKTpaíbHoro aHanH~a B OCTaTKe CBepXHOBO~ T~xo (Bcnux
HYBlli8H B 1572 r.) 20/3 BepORTHO, MOJKHO OÓõRCHHTb 11 60JIbWHM BKna

,nOM pea~HH 36c.e (Yl, f ) 6 S aa Me,nJIeHHhIX HeATpoHax. KpOMe Toro, HC

CJIe,nOB8.HHe peB.l(UHH ('h., 'P) na Me,nJIeHHhIX, ocoõeaao na peaOHaHCHh~, 

He~TpoHax ,nJIR 36 C.e H ,npyrHx R,nep-MHmeHetl (HanpHMep, 22 tv", ,26A.R. H 

40K) MOMeT ,naTb 3KcnepMMeHTaJIbHHe ,naHHbIe, yqeT KOTOpMX, BOaMO:lKHO, 

RBJIReTCR Heoóxo,nHMbIM ,nJIR npaBHJIbHOrO paCtr8Ta óan8Hca HeUTpoHoB np~ 

pacCMoTpeHHH Bonpoca oó HCTO~MKe He~TpoHoB ,nnR S - H ~ - npo~eCCOB 

HYKneOCHHTeaa2 GTO npe,nCTaBJIReT HeMaJIbI~ HHTepec B R,nepHO~ 

aCTpO~HaHKe / 1-24/. 

PeaYJIbTaTbI M3MepeHHR TenJIOBOrO CeqeHHR peaKI..\HH 36Cl (n , p )36 5

li H onpe,neJI€HHe xapaKTepHCTHK nepBUX He~TpOHHUX peaOH8HCOB 36C~ 

B pea.J(WfH	 (n, 'P ) /?/ (KOTOpaR, nO-BH,nHMONY, RBJIReTCR OCHOBHOtl .,nJIR 

~I 3THX pe30HaHCOB) OTKpHBaDT npH~HnHaJIbHO HOBYID B03MO:lKHOCTb onpe,neJIe

l,. 

6 
~ 
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H~R COOTHOmeH~R KOffi~eHTp~~~ ~30TOnOB 36Ct /35C1 , ~o MO~eT 6&Tb 
HCnOnb30aaHO B HeKOTOpHX cnyqaRX ~ng ~aT~pOBK~ 06pa3~OB 11 ~30TOnHO~ 

XpOHO~Orl1~. TaK,Ha ~e TBnnOBEX HB~TpOHOB C nnOTHOCTDID 109 CM-2C-1 

MO*HO 3aper~cTp~poBaTb 3000 OTCqeTOB OT np03gHOB sa CYTKH ~nH MM
illeHM, co~epmame~ 0,5 r xnapa npM OTHomeHHI1 ~ =- 5.10-8. 

B 3aKmOqeH~e aBTOpb1 6JlarO~apRT KJ.H. BopoHS~a, B.,n.KYJI~Ka, 
r.B	 3~~b1CJIOBa 11 ~.M.nMHbKoBa sa nOMOmb np~ no~rOTOBKe K 3Kcnep11MeHTY. 
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~ .. AH,ó)IceeBc~H IO. "H ~P.	 P3-8.?-3+,9 
JI3MepeHHe TeIlJlOBO'rO CeqeHHH ..neaKIJ;HH	 

1, 36 . " !f 
,J6C,l(n,p), S· 

Ilpenc'r aanesu pe3YlIbTéil,TbI H8,MepeHH5Í tenno~bro ~~qeHHH .I 
'lI. jieakuaa (n , p ) na pf}Àl1oaK:rH13HOM; H,lJjpe· 3 CI. ,QJlH cnex-rposre r-e. 11 

PHH H ~AeHTH$,HKaIJ;HH HH3~o3HeRreTHqeCKHX npoTOHda HcnOilb
~OI;3aJIaCb :irOH;H3 annonaaa Kat1~pa c:' :ABYMR C~TKaMH. Bnepnsre nó-i 

, Jlyq~,HO'3;aatielJ~e TermoBoro ceqe~'~H Ú tq (n,p)' = O;4_!.Q, 1· 6apH.: 
@TQT .pesym.rar n03'l30JlHeT órrperrena'r s coo'momenae 36C-I/CI 
~a yJoBHe 10-8, QTO Mo~eT npe~c~aBHTb ~HTepec ,IJ;JlH H30Tpn

I HOH XpOHOJlOrHH. 

PaÕOTa ...asmorraeaa B Jlàõop arppHH HeHTpO'HHOH cPH3Ij:KH1 oH5,n..f .. 

fI
,I
 

COo6meHHe 06'benHHe!i~OrO HHcTHT~Ta anepasrx JfccnenOBaHHit .D;Y6Ila,198.7
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Ançf.ri'ej ewsk í J. et a l . P3-8i-3I9 
MeÇl.sU,r~ment of the Thermal Croás Sectipn 

~ ~' 

of	 't.he 36 ÇI~n,p)36 S Reac t í.on 

the' .r esú I ts are reported on the measurementof t he 
thérrnal ~róss section of the (n,p) reactio~ for'the rad10d 

'~'ct'íve rtu~leus 36 ci , For spectrometry analysis ando id"ent,i~ 
f i.c-at í.on of low ener gy charged par t í.c Les t.he , Lorri-aa t í.on 

'l 

cha~Qer witn two grids was used. For tpe íirsi time tqé 
t hermal cros.s aec t í.on has be.en f ound to be equaI a\n íh 010', . 
= 0,4'tO,I b . !t makes po s s í.b l.e to de t e rrní ne the 3aCI/éI r a t-i-o 

\ ) oh thé 10-8 Le've L, which could be ~.ntetesting' for ,thé ,iso..... I.,; 
I" ~,.o'pe ch'ronoLogy ,	 , 1 

.1 The,"investig.atioIl; has been p'erform~d, at t'he. Laboratory,I 
I ot	 Neutron Physi.c s , JIN~. 'I 
~ 
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