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eHoB IO .M. 11 

ceqeHmr peaK-

1. BBe~enne 

PeaKn;Jm: (n,p) n (n,a.) mparoT BamHyro pOJib B acTpcxpH3K'IeCKHX 

npon;eccax ~epnoro c~aa JierKHX · ~ep n~~ep cpeAHe:H MaccbL ,li;JUI 

Bbl'IHCJieirnR pa~ cn;enapneB ~epnoro cJmreaa neo6XOAJIMO 3Hanne 

. CKOpOCTH npOTeKairnR 3TJIX. peaKn;Jrlt .. 0AHaKO no p~y TeXHK'IeCKJIX 

npK'IHH HeKOTOphle 3JieMeHTbl B ra3oo6pa3HOM cocromum, oco6eHHo 

JI30T0llbl . 6JiaropOAHbiX ra30B, .He AOCTa.TO'lliO xopomo. HCCJieAOBaHb! 

3KCnepHMeHTa.JlbHO. HaMH CKOHCTpYJ1POBaHa HOIDI3aD;HOHHaJI KaMepa J1 

pa3BHT MeTOA H3MepeirnR. (n,p) H (n,a.) ceqeHHJi AJUI ra3oo6pa3HbiX 

o6pa3n;oa, KOTOpb!:H npnMemm n AJUI 6JiaropoAm.lx ra30B. 

PeaKn;nn 17Q(n,a.)14C, 36Ar(n,a.)33S n 21Ne(n,a.)180 MOrYT mpaTb . 

BamHyro pOJib BnepBH'lliOM ~epHOM CUHTe3e npn "60JibmoM B3pb!Be"[l] n 
.·. 

a s-npon;ecce ~epnoro cUHTeaa B 3Be3Aax (nponcxo~einm: peAKoro 

n30'l'Cina 36s · [i]). 0AHa~o peKoMefiAOBaHHble a· [3] . 3HaqeJiiui ce~eHH:H 
peaKn;n:H 170(n,a.)14C it 36Ar(n,a.)33S noA fiencTBneM TenJioBbiX ne:HTpoHoB 

~' ' - . . . 
OCHOB~aioTcJI TOJibKO H~ pa60Te (4], a AJUI ceqeHJ1R peaKD;HH 21Ne(n,a.)18Q . - - - . . 

. ' ' ' 

~teroTC~.npOTHBopellJ{Bble 3naqeHJ1R :·O'th=(96±33) 6 [5] n O'th< 1,5 6 [6]:. 

:TI;eJibro nacromn;e:H pa60Tbl JIBJUieTCJI KaK. npoBepK_a. name:H Me-.: 

TOAHKH, Ta.K n U3Mepenne ceqeHHJi YJta3aHHb!X peaKn;n:H. na ·TellJIOBbiX_ 

ne:HTponax: 

2.~eTOAJIK~3KCnepHMeHTOB 

HalllH H3MepeirnR npoBOAHJIHCb B ,ll;y6He Ha HeHTpOBHOM nyq~te 66 
. - . 

peaKTOpa -J1BP-2 Jla6opaTOplm:: HeHTpOHHOH ¢Ji3HKH HM. J1.M.cl>palma 

OJ1HI1· [7]. J13ornyTblii · 3epKaJibHb!:H Jie:HTpoHoBOA · o6ecne'llffiaJI -.iJicTb!:H · 

nyqoK TenJioBbiX ne:HTpoHoB c HHTeHCHBHOCTbiO AO 4.io6 cM-2c-t; IIyqoK 

pa3MepoM 60x12 .MM <flopMHpOBaJICJI KOJIJIHMaTOpaMU H3 6LiF H 'Cd H 

npOXOAJIJI qepe3 . HOIDI3aD;HOHeyiO KaMepy (pnc.l) Mem,Jzy . Ka_TOAOM (3) Jf 

CeTKOH cppnma (4) napaJIJieJibHO llOBepxHOCTH 3JI~KTpOAO~. 

Oit.Ut;l!:ii~i . trkUtJT I' 
· u-e~swx uccJela~wt 
. · 6HSS1trOTEK;. 1 

,'~4 ~-
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4 6 5 

£ru:..l. CxeMa H~HJI3a~HOHHOfi KB.Mephl :, 1 - IIY'IOK HefiTpOHOBj 2 -- OKHa 113. TOHKOfO 

aJIIOMHHHllj 3 - KB.TO~j 4 - CeTKaj 5 - paMKB. CeTlOij 6 - KOJIJieKTOp (aBO~) 

B nepBOH cepHH naMepeHJtif KaMepa HanoJIHHJiaCh cMechiO raaoB 

93,75% Ar; 6,25% C02 n 1,8·10-5% 3He AO AaBJieHHH 1,2 am. Heo5xoA~pe_ 

MaJioe CO):{epmaH:He 3:He. 5h1Jlo nOJIY'IeHo nYreM nocJie):{oBaTeJ!hHoro paa5aB-. . . 

JieHHa. Ha'laJ!hHoif CMf?CII c reJI:HeM-3 aproHoM n C02. Bo BTOpo:tf cep:mt na-

MepeHJtif · ~ta:Mepa HanoJIHHJiach cMeChiO raaoB 95% Ne n 5% 902 AO 

AaBJieima 1,7 am: AproH, HeoH n rem!H 5hiJIH raaa:Mu Bhico~tott 'lli:c~, a 

yrJieKncJihrli: raa o~aJicH neperoHKoif c noMo~IO mH):{Koro a30Ta. Bee ni~ 
~ . ' ' 

.ahr, aa ncKJIIO'leHHeM reiDIH, UMeJIH ecTecTBennoe H30TOnHoe co):{epmaHne. 

rem!H CO):{epmaJI 98,8% 3He . H 1,2% 4He. 0KHa . AJIH nponycKaH:HH 

HeHTJ>OHHoro nY'ffia 'Iepea KaMepy, BhniOJIHeHHhre na TOHKoro aJIIOMUHJIH, 

pacce:HBaJIH He 50Jiee 0,5% HeHTJ>OHOB. MmneHHMJI AJIH peam~uft aBJIHJIHCh 

JIApa raaoB, HanOJIHHIO~ KaMepy. PaccTOHHHH Mem):{y • :meKTJ>OAaMn B 

KaMepe n nOJio:meH:He ny'!Ka 6hiJIH Ta.KJIMJI (pnc.1),. 'ITO Ha :meKTJ>OAhi He 
< - , • < • .:. • • • 

nona!(aJI HeHTJ>OHHhrli nyqoK, a TJ)eKn OT npOAYKTOB H):{epHhiX peam~J!H npJ1: 

ncnOJihaOBaHHhiX ):{aBJI_eHHHX raaoBhiX cMeceft nOJIHOCThiO YKJia):{h!BaJIHch B 

raae Mem,t{y ee KaTO):{OM J1 ceTKOH. "tJYBCTBHTeJ!hHhrft ofYheM - 05'beM, B 

ROTOpOM , per:HCTJ>JIPOBaJIOCh 'IUCJIO 3TIIX TJ)eKOB, O):{JlliaKOB ):{JIH BCeX 

peaRqJn'i. BJIHHHHe KpaeBhiX scpcpeKTOB . Ha BXOAe n BhiXOAe HeHTJ>OHHoro 

nyqRa . na · '!YBCTBJITeJ!hHoro ofYheMa 6h1Jlo MaJio, Ta.K .KaK ):{mma 3TOro 

o6'be111a, OUpe):{eJIHeMaH A.mm:OH OKHa paMKH CeTKH, 3Ha'IJ1TeJ1hHO 60Jlhwe 

~:. r;J~i:\~; ·.:\.:.~: ::~:> :::\E:::! ··:-: 

I 
I 

rt\ 
\j 
·] 
I 
I . ! 

(21 c111), '!eM npo6em npn ncnoJ!hao~aiiilhiX ):{aBJI~IDrnx raaCYBhiX CMece:tf w 
perHCTJ)npyeMhiX qac~ (OT 0,72 AO 0,97 CM ~JIH .JierKUX npOAYKTOB 

peaK~nH HoT 0,04 ):{0 0,25 CM ):{JIH KOHe'IHhiX H):{ep). 

CmHaJihi c KaTO):{a n aHOAa KaMephi OT npOAYKTOB. peaK~nH, TpeKn 

KOTOphiX nona):{aJIH B '!YBCTIIJITeJihHhiH o6'be111, perHCTJ>JIPOBaJIHCh B COBna

):{eHHJI. H3MepUTeJ1hHO - HaKOnJITeJ!hHhiM MO,t{yJieM ):{JIH MHOronapaMeTpU

'leCKJIX na111epeHJtif [8] .. 

J{JIH U3MepeHHH ceqeHJtif Mhi HCnOJih30BaJIH OTHOCHTeJihHhrft MeTO):{. 

Ce'!eHHH nccJie):{yeMhiX peaK~nH onpe):{eJIHJUICh no cpaBHemno c naBeCT

HhiMH ceqerumMn APYrUX (KaJIH6poBo'IHhiX) peaK~nH no cpopMyJie · 

- Nx ·nc. ·O"c, 
O"x- Nc ·nx 

(1) 

r):{e Nx n Nc - 'IUCJIO aaperncTpnpoBaHHhiX UMnyJ!hcOB nccJie):{yeMOH n Ka

JIH5poBo.mo:tf peaK~HH, nx n nc - .KOJIH'lecTBo. JIAep B cM3 nccJl:e~yeMoro n 

KaJIH6poBo'!Horo na6Tona, O"c.- ce'leH:He KaJIH6poBO'IHOH peaK~~· 
. . 

B nepBoif cepHH_ naMepeHH:ti no onpe):{eJielDfl9, ceqemm peaK~nH 

170(n,a)~4·C n S6Ar(n,a)33S ~ta.IDI:6poBO'IHOH peaK~n~li CJIY~Jia peaK~JIH 
3He(n,p )3H, a B~ BTOpo:tf cepHH naMepeHJtif no onpe):{e;emno c~~eHHH peaK

~nn 21Ne(n,a)ls~ ~taJIH6~oBo'IHoft p_ea~t~n,eft 6h1Jla pea~t~ha 17o(n,a)14C. ,n.rxR 
onpe):{eJieiDIH nx H nc B3HThi 3Ha'leH:HH U30TOnHoro \ CO):{ep»mHHH 

na (9] : 0,038% AJIH l'io; 0,27% AJIH 21Ne n 0,337% ~Jisl 36Ar. ,z:(JIH . ' 

npime):{eH:HH ):{aBJieHUH. J;a30B B KaMepe K HOpMaJihHhiM , YC-IT.OBJ1HM 

pentcTpnpoBaJiach TeMnepaTYPil no:Me~eHIDI. .. Ta~tme yqnThiBaJioch,. · 'ITO 

C02 OTKJIOHHeTCH OT H):{eaJ!hHoro raaa. 3Ha'leHHH ceqeHJtft Kamt5poBo'IHhiX 

peaK~nH B3HThi Jia [3] : peaK~HH 3He(n,p)3H, paBHoe (5333±7) 6, n peaK~HH 

170(n,a)14C, ·paBHOe (235±l0) M6. 

CireKTp cmHaJioB c ~to.ime~t~pa KaMeph!, nOJI)rqelilil>ill B TpeTheM 

n:JMepe~ nepBOft. cepHH (Ta6JI.1) llO. onpe~eJiemno C~'leiDIH pea~t~nft Ha 

170 H: 36Ar, ·no~taaaH Ha pnc.2~ lla BepxHeft w~ta_;r'e pncyuRa nptme):{eHhi · .. . ' ~ . ~ . 

3Hepnm pea~tq:irli ·Ha H):{pax raaoB, HanOJIHma~ KaMepy:·BH):{Ho,-''ITO ~po-:· 

Me:nnR:oB OT peaK~trli Ha 3He, 170 n 36Ar, ~pnc~yeT nnK OT peaK~HH 
. ' . . . ' 
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na npHMecn aaOTa. PaaAeJieHHe HMIIYJibCOB B nepeKpbmaroi:QHXC.II IIHKax 

npoBOAHJ!OCh no anaJIHay HX cpopMhL 3KcnepHMeHTaJibHhle AaHHhle no 

onpeAeJieHHIO ce'!eHHH peaK~Hit 170(n;a)14C n 36Ar(n,a)33S, . a TaiOKe 

nOJIY'IeHHh!e ce'leHHH npeACTaBJieHhl B m6.rr.l. Han60Jibmltit . BKJiaA B 

omn6Ky ceqeHJrlt BHocwr norpemHOcTh onpeAeJiemm 3Ha'leHlrlt nc AJIH 3He 

WDx ~JIH 17Q H 36Ar, BXOA.III:QHX B cpopeyJIY (1), IIOJIY'lemia.II H3-3a MHoro

KpaTHoro paa6aBJieHHH raaoBoif cMecH. 
~' 

0.0 0.5 1.0 1.5 Q 2.0 
5oo~~~~~~~~r-~~~~~~~~~ 

N 

400 

3
He(n,p)

3
H l 

•
36Ar(n,a)33S 

x40 l 
170(n,a) 14C 

l 
300 

14N(n,p) 14c 

l 
~ CneKTp HMIIYJILCOB c KOJI.iieKTOpS: KaMepLI npH HanMHeHHH . ee :lfie, -C02 

H. Ar : n :. HOMep KaHaJia; Q - :meprHH pe~~HA B M3B;' N - 'JHCJIO 3aperHc

·. TpHponaHHLIX HMIIYJILCOB 

CneKTp cHrHaJioB c KoJmeKTOpa KaMephl, n~eHIIhiH B TpeTheM. na

MepeHHH BTOpoii cep:HH nccJieAoBaHHit (m6.rr.2) no onpeAeJieHHIO ceqeHHH 

peaK~HH 21Ne(n,a)1ao, noKaaaH na pnc.3. Ha aTOM pncyuKe B npJmeAemu)M 
' ' . t 

Macmm6e He BlfAHO BMaAa OT peaK~HH Ha 21Ne, HaXoA~erocH Me~y 
• ' • ~ - I 

HMIIyJibcaMn OT peaK~Hit Ha 14N n 3He. IIoaTOMY Ha· pnc.4 60J:rbmero 
~ . ~ ' 

'Macmm6a . IIOKa3aHO KaK BbiAeJI.IIeTC.II He60J:rbmoif IIHK OT - ~eaK~UH 

4 
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21Ne(n,a)1BQ, Hll:XOA~C.II Me~y 3Ha'!HTeJibHO 6oJ!bmHMH BhiXOAaMJI 
. . ' 

npoAYKTOB peaK~Hit 14N(n,p)14C n 3He(n,p)3H.IIpHMech 3He B ·raae KaMephl 

HaXOAUJiaCb B HCIIOJib30BaHHOM HeOHe, TaK KaK BhiXOA U3 peaK~HH Ha 3ffe 

yaeJIH'IHBaJic.II npu A06aBJieHHH Heoua nponop~noHaJihHO ero AaBJieHHIO n 

He Ha6JIIOAaJIC.II B KOHTpOJibHOltl 3KCIIepHMeHTe IIpH HaiiOJIHeHHH KaMepbl 

aproHOM n C02. Ha pnc.4 npaBa.II 'llrCTh IIHKa OT peaK~IDt Ha 14N npoBeAeHa 
. . 

no cpopMe npimoro Kpa.II IIHKa OT peaK~ :Ha 170 c npmmaKoH B nx 

MaKCHMYMaX. B OTJIH'!He OT peaK~HH Ha 14N, B BhiXOA OT peaKfi;HH Ha 170 

Her BKJiaAa.OT ApyrHX pellK~ (puc.3). 

0.0 0.5 1.0 1.5 2.0 ' Q 

:~J , , , 0 

, l :.~(n:p):.~ , , i 0 

, , l ,;O;n,:),;C] 

400 

x4 
300 

I 
I 
I 
I 
I 

21Ne(n,a) 180 · I 
I 
I I 'He(n,p)'H 
I 
I 
I 
I 

l '. I 
I 
I 
I 
I 
I 
I 

200 

100 

I 
I 
,,......,...,. e D I 0 I I I I I 1!""'1: I I" I... I I I 

0 160 320 480 640 n 

~CneKTp HMIIYJILC~B c KOJIJieKTOpa KaMepLI npH HammHeHHII ee 95% Ne + 5% 
' . . '; 

C02' : n - HOMep KaiiaJI~j Q - 3HeprHH peaKIIHA B · M3Bj N. - 'IHCJIO 

3apemcrpHponaHHLIX HMIIYJILCOB 

JieBhiH_Kpaif IIHKa err peaK~ Ha 3He npoBeAeH cHMMeTpJilmo ero npaBOMY 

Kparo. · BbiAeJieHHe BhiXOAa ll3 p:aK~ Ha 21Ne npoH3BOAUJ!OCb Bhl'lUTa

HHeM Ji3 3KCIIepHMeHTaJihHOH KpnBOH BKJiaAa · OT peaK~Hit Ha 14N J1 3ffe. 

Pe3yJihTaThl noKaaaHhl ua BCTaBKe pncyuKa. B:HAHo, 'ITO B npeAeJiax 

20 KaHaJIOB ecTh npeBhlilleHHe (rop6) HaA CYMMOH BhiXOAOB OT peaK~Hit na 
5 



14N H 3He. J1 TaK KaK 3TOT rop6 cmma~aeT c noJiomeHHeM, r~e no nanecT

no:li 3HeprJtJt peaKn;nn ~oJimen naxo~JITDCSI BbiXO~ J13 peaKn;JtJt na _21Ne n, 

KpoMe roro, ero ne na6mo~aJiocb npn nanoJIHeHJtJt KaMepbi apronoM n.C02, 

Mhl c'!JtTaeM, 'ITO on o6ycJioBJien peaK:gneii na 21Ne. 

N 0,65 o,7o o,75 o,ao- · Q 

"Ne · t N J . .J • . . 40 

•: • •.• •: ~. zg 
300 

250 

200 230 240 250 n 

1SO 

100 

50 

0 
260 210 n 

~ "IIaCTb cneK'I'pa, npHBeAennoro na pHc.3, rAe no anepnm pea~Hn AOJimen 

6~ UJIK OT HMIJYJibCOB H3 pea~HH Ha 21Ne: n- HOMep KaHaJiaj Q ~- 3HeprHJI 

pea~utt B MaB; .N - 'IJICJIO aapernC'I'pUpoBaHHbiX HMIJYJibCOB (C)'MMa OTC'IeTOB 

B ABYx KaHaJiax); • - 3KCnepullteHTaJibHLie roi:nm; 0 - BLI'IJICJieHHLie ~'IKU 

npanoro Kpan: nnKa OT pea~uu na 14N; + - Bhl1Jlt6IennLie TO'IKU Jienoro Kpaa 

nnKa oT pea~uu na 3He 

~nanaaon B~eJiemm rop6a mnpnno:li 20 KanaJioB, r~e on B~en, conna~aeT 

· c paapememreM (mnpillio:li :B:a .· nOJio:imne ~biCOTbl) ~pynrx nJIKoB na 

cneKTpa~. Ilpn onpe~eJiemm_ ce'lemm peaKn;JtJt na 21Ne no ¢opMyJie (1), 

neo6xo~Ul\10 naxoWITI> OTHomeHJte_ 'illCJia OTC'leTOB Nx OT peaKn;:mt na 21Ne 

K 'illC;liY OTC'leTOB Nc OT peaKn;JtJt,Ha 17Q. Ilo3TOMY Nc OT peaKn;mr na 170 

6biJio TaKme B3SITO B ~uanaaone 20 KanaJioB, KaK npn B~eJieumt rop6a · OT 

peaKn;nn·na 21Ne. Ono cocTaBJISIJio OKOJio. 70% OT rrOJIHoro 'iliCJia OTC'leTOB"B 

IIJIKe. 

6 
.. 

3KcnepJtMenTaJibHble ~aHHble no · onpe~eJienmo ce'lemm peaKn;JtJt 

2tNe(n,a)tso n nOJiy'leHHble peay:1fl>TaTbl npime,zieHbl B Ta6JI.2. IIepBble ~Ba. 
JI3Mepemm BhliiOJIHeHbr c KaMepo:li, nanOJIHenno:li neonoM c o~noro · JICTO'l

mma, a ,TpeTDe - c neonoM ~pyro:li noc.ffiBKJL BOJibmne norpemnOCTU nOJiy

'lenHhlx. ce'lemrli:, npJIBe~eHnbiX · B · ~6JIJID;e, o&bSICIDIIOTCSI 6om,mo:li HerO'l

nocn,ro B~eJiemm Bhrxo~a OT peaKn;JtJt :Ha 21Ne. 3TO B~eJieHHe cJLJibno 

3aBUCJIT OT TO'lHOCTJt. onpe~eJieiDfSI nOJiomemm MaKCJtMYMOB nUKOB OT 

peaKn;n:li ~a. 170 J1 
14N, neo6xo~JtMoro ~~ npone~emm npaBoro KpaSI nJIKa. 

OT peaKn;JtJt na 14N, n OT MaJioro 'lJtcJia OTC'leroB B Bb!Xo~e OT peaKn;JtJt na . . . - ~ 

21 N e: · Kpo:Me roro, ono. TaKme aaBUCJIT . OT TO'lHOCTJt onpe~eJiemm nOJicr · · 
·' ' 

. memm MaKCliMYJtia nJIKa oT peaKn;JtJt na 3He, TaK KaK neBhl:li Kpa:li 3TOro 

nJIKa npOBO~UJICSI CJtMMeTpJI'lHO npaBoMy UO OTHOilleiDIIO K MaKCJtMYMY· 
·. -. 

· 3. 3aRmo'l:e:HHe 

liOJIY'lenHoe naMn ce'leHJie peaKn;JtJt 17Q(n,a)t~c ~JISI · TenJIOBbiX 

ne:li:TponoB (233±12) M6 xopomo. ~coBna~aeT co aua'leHHeM (235±10) :M6, 
~ . ' ' \ ' .. - ' ._' ' . . " - ~· •. 

peKoMenp;oBaHnbiM · B [3]. Harne ana'leHHe · · ce'lemm · peaK~mi .•• 36 Ar(n,a)33S 
. I . • . , - . - . ' . 

(5;43±0,27) M6 TaKate C~Bna~aeT COSHa'le~eM (5,5±0,1)1\16, npJIBe~eHmill,i 

B . [3]. CeqeHHe me · peaKn;JtJt 21Ne(n,a)18o, onpe~eJiennoe nal\iu KaK 

(0,18±0,09) M6, oKaaaJiocb ana'illTeJibno MeHbme on;eHKn Bepxnero, nopora 

1,5 6, npJffie~ennoro B [3] no peayJibTaTaM pa60Tbl [6]. 

ABTOpbi 6Jiaro~a pSIT B.B.Hwrn;a aa npe~oc~BJ:rennyro B03Momnocn, 
•- . -· . '-· . '· . 

npoBecTJr n3Mepe~ na 66 nY'!Ke MBP-2 OJ1HJ1, o6opy~onannoM .aep

KaJibiibiM He:fiTpOHOBO~OM, Jl A.B.CTpeJIKOBa 3a nOMOID;b _B npHrOTOBJie~ . ' . 
cMecu raaoB, co~epmaiD;J1X Ar,. C02 n npJtMec:b · 3He; a· TaKate aa npm~ 

TOBJieHHe cMecn N e+C02, M:cnOJibaoBanno:li B ~Byx nep:Bb!X H3Mepe:inime ~o 

onpe~eJieHJIIO ce'lemm peaKn;JtJt na 21Ne. 

Hacrosnn;aSI pa6oTa . BbiiiOJIHena 6Jioro~apJI 'lacTJt'lHoMy ¢nn~ncn

ponamoo PoccniicKJtM <Ponp;oM ¢ynp;aMeHTaJibHbiX nccJie~onamr:li, rpaHT. 

95-02-05212 . 
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Ta6~a 1. 

Ce'IeHIDI peaKQ:mi 17 O(n,a.)14C ~ 36 Ar(~,a.)33S 
• I 

-HoHep H3- Bpe- N(3He), N N n(3He), n(11Q), n(36A), o(11Q), o(36Ar), 
HepeBHSI .»R, 11 103 (11Q) (36A) 1012 to•~ 1Q16 Jl6 J.i:6 

1 1,5 26,6 313 483 5,64 1,48 9,84 240 
' 

5,55 

±0,3- ±18- ±22 ±0,20 ±0,05 ±0,34 ±18 ±0,38 
' 

2 6,5 - 123,0 1401 2120 5,64 1,48 '9,84 231 5,25 __ , 
±1,2 ±43 . ±49 ±0,20 ±0,05 ±0,34 . ±14 ±0,29 

3 10,8 192,1 2158 3463 5,64 1,48 9,84 227 __ 5,49 
'- : 

±1,9 ±58 . ±69 ±0,20 ±0,05 ±0,34 ±13 ±0,30 

.. , 
Ta~a2. 

Ce'IeHHe peaKQI-m: 21Ne(n,a.)1BQ· 

HoHep H3- BpeHR, n(11Q),' n(21Ne), N(21Ne) N(11Q) o(21Ne), 
HepeBHSI 'I 1015 1Q17 !46 

1 4,4 1,68±0,05 1,14±0,035 ''34±17 . 677±35 0,17±o,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-
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.. ' ! 
'P3~97-239. '' ·r~e.r~e,!o~ IO.rv1. u n:p. 

1-bMepe~ue c~tJe~u~ peaKuuii 170 (n,a.) 14c, 36Ar (~.a.) ·33s ,. _ 

v.~ 21 Ne {n,a.} 186 Ha re~JIOBbiX Jieii-fPoiiax -

' . '_. .- __ .. ' . . " . . ,/ . 

l13!.t:£pe!IWI BhinoiiHeHbi~J~aueii~poHH.oi.[nyqKe peaKTopa 11EP-2 c 3epKari~HbiM 
HeiiTpOiiOBO~OM, o6ep-ie'I~BaiOIIUIM <JHCT~Jj:J HY'I,OK !iefiTpOIIOB. 11~riQilb30Bafla riDOC- _ 
Ka.q uoHmauHoHHllil .KaMepa c cen~oll, ·Kotopa51 lfanonwmacl. c.Mecblo- raJOB Ar, ,Ne, 

co~ ·u 3_H~. n pa3III;'mhix Ko;tGHHaum;x. MLI ~pnMem-tim -~!uoc~TeJiqllbiH- MeTon 

IUMepeuua c~tJer{u'~ ~itcnenyeMhix peaKuuii c .HopMifpoilioii K u3secT~LIM cetJeHH~.M · 
- npyrmi. pe~Kllllli.' ..• · ' ' • ·. · ·. • . . · . < '~ . ·· · . . . • ; , - ~· ' . . . , , 

. . . rlonfie~J:r'~C'ICIII!ipeaiuuii 17 0 (n;a) -~~C; 36 Ai (n,a.) 3}s )lim ~enJIOBbiX ueii

. TPOH~B (233 ± ! 2) M6Ii 1(5,43 ± 0,27) M6 :c6o2'8~1CTB~ffHO,~ XOPOlliO corl'!ac)il<llUHWI 
·co JHa'leHi-u!Mi1,. rionyqeHHbiMII .npyn-IMI-1 :: aBTopaMn~, Ce'IeHHe • ,x<e !' peaKUHH 

· 
2 jNe (~,a) 1 ~0: 'paBHO!! (O,l-8 ± 0,09) {;6; ';~KaJlliiO~b 3Ha~HTeflbHO Mei!huie,, '!eM 

;_, . / ·, . ' ' • I ,·' • ', '. - ' · :· • ·-- / I -· •· j • ' .. 

'ouenka nepx1-1ero nopora ccqeHH51, HMeiOmeroc51· B IIHTepaType. •. - .. · .• .. , · _. · ·' 

. •- .• ~aooTa, · Bhm6m,;ua, s .-Jl~Gopa~opuu . ueATpoHH6ii'; cpHJiiK~1 ~~~.11~M.<I>panKa 
011 

. 11. I , . ' . . • ' . , ,. ' . . • . ..-' .. ' . > 

\. 5I . . ·I ... "' \. -_. ·-" . '- '• 

.. CooGure;1~e 06oellHJieH'Horo 1H~n;ry-ra »~epHhix Hcc.ire!lonmmii. ll~Ha: 1997 
:.· . ' ', ' ---;- - - ' .. . ~ ' . "·; - ~ /' -,- . . . / . ' 

. '· 
! .;., ' •• " __ ; ./: 

--', /~ 

·-

-~ ," 

II\ -

Glede!wvYtr.M .. et~i. -. ~< . . _ .. . .. . 
Measurements oftne Thermal Neutron :Cross-SeCtion· . 

or' the .170 ·(n,a) 14c,c 36 Ar(n,~)~3s, and} 1N~ (n~a}180 Readtions · 
• ·, . \, • i. / ! ' 1 • :: :' ' \:-"' .' ' ' ·"· : f • ~· . . \ I • '· .:.· . ; : •. ·, 

The measurements \~ere cartieCi out on the neutron beam of the IBR-2 reactor, 
w~th. a ~urved ~irror neutron guide' providinf a pure thennal neutron beam.-

. Th,e p!ate ionizatio~ cham~er with a ~rid filled' wiih the Ar; Ne,"C02 a~d 3He gases 

'I in •· differe~t :-propo~tlons (·WaS ... u.sed. w~ . performed < r~lative / ~eas~rem~nto; 
. ; with normalizati~n to. well kiiown ·cross~ sections oY other ·reactions. ~., ·.· >' 

'~ .. :ou~ithermal.cto~s~~ectio~~ ior the 17o (n,a.) 14c ani~6 Ar(~1,a.) 33s :reactions 
(233±-12) mb . a~d':(5A3 ±·o:27) Il)b, ·respectively,_ are, in . goo~ ·agreement 

\vith the values' obtained byother authors. The 2 ~Ne (~:a.) 180;reactlon.cross-se~tion · 
/co: 18 '± 0.09)'n1b is sign.ificaritly I ower than the estimated upper limit reported earlier. 

-- - ·, -. . :. ·:-.. . ', ' • ·.' .• /- /:' . <" -' - , .. -

. The inve~tigation h~s _been p~rforme4 at the. Frank I.:abo_rat~ry .of Neutr~n· 
· Physics,JINR: .. : . .::: · · ;';, • 

- ,? - .\' '··.' 
_,· 

.-----.. '· /,; 
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