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• 36 33 50 60 . 
npoBeACHO 11CCneAOBaHHC peaKU11H Ar(n. a ) S H V(n, p) T, 

Hi) rennoBblX HeihpoHax. 1,1cnonb30BaHa MCTOAHKa MHoroMepHblX H3Me

petoti1 C HOH113aUHOHHOH KaMepoi1 C ABYMR CCTKaM11 B Ka'lecTae ,llCTCKTOpa. 

nony'leHbl Ce'leHHR ,nnR yKa3aHHblX peaKUHM (6,3t 0,6) M6 11 (277 t42) MK6 

<:OOTBeTCTBeHHO. 

Pa6oTa BblOOflHeHa B na6opaTopHH He11TpOHHOM q>H3HKH 01.1 A 111 11 111HCTl1· 

TyTe R,nepttbIx 1o1ccneAosaH11i1 AH YCCP. 
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Measurement of the Cross Sections of the 36Ar(n, al 33s 
and 50 V(n, p) 50 Ti Reactions Induced by Thermal Neutrons 

P3-91-244 

The 
36 

Ar(n, a ) 33 S and SO V (n, p) 50 Ti reactions induced by thermal 

neutrons were measured. The method of multiparameter measurements using 

the two-grid ionization chamber was employed. Values of cross sections for 

these reactions were obtained to be (6.3 t 0.6) mb and (277 t 42) µ b, respec· 

tively. 

The inve~igation has been performed at the Laboratory of Neutron Physics, 

JINA and the INR of the Ukrainian Academy of Sciences. 

Communicatinn or the Joint Institute for Nucl.-ar Research Dubna 1991 



Pi160Til Hil tfll'1llbTP0BilHHblX ny4Ki1X Hel1TPOH0B nPellOCTilBJIReT 

B03M0J!(H0CTb. 113y4eHHR K0MnilyHn-cocTOHHIAH snep, PilCnilnillO~HXCR C 

BbllleT0M 3ilPRll(eHH0VI 4ilCH1Ubl. OnHilKO Milllilll Be P0RTHOCTb TilKHX . 

npoueccoB np11 npoMeJi(yT04HhlX 3Hepr1111x HeHTP0HOB CHJihH0 0rPilHHIJHBileT 

KPyr 11cc11enyeMblX 11nep. Pacrn11peH1-1e era irner no nyrn KaK cosnnHHH 

KillleCTBeHHblX 11HTeHCl1BHblX ny4K0B He!IITPOH0B, 4TO npenCTilBJIReT 

CJI0J!(HYIO 11 noporoCTORlitYIO 3ilnil4Y, Ti:\X 11 HCn0Jib30BillH1SI. 

BblC0K03tfl$eKT11BHblX neTeKTOP0B 3ilPH)l(eHHblX llilCTHU. "Cn0Jib30Bi:lHHilll B 

HilCT0H~eH pa6ore 110HH3ilU110HHilR KilMePil C nayMH :ceTKilMl1 ("KilC), 
06Jiilnil11 np1r1Me PHO B 50 Pi13 60llb1lle11 CBeT0CHJI0H, no CPilBH2Hl1IO C 

Te JleCKonoM nonynpoaonHHK0BblX (l\E:-E> • nereXTOP0B,. TilKJKe nono,,11er 

11neHTHtfll1Ul1P0BilTb HMnyJibChl no THny per11crp1r1pyeM0VI 4ilCT11Uhl /1,2/, TO 

eCTb BblneJIRTb 3¢1,:f)eKT OT onHoro C0PTi:l 4ilCTl1U Hil ¢'0He 4ilCTl1U npyro11 

np11ponb1. 

B Pil60Te C "KilC 06b14HO HCn0Jib3yeTC!l peJKHM ynPilBJieHl111, non 

K0T0PWM nOHl1MileTCR lr13MepeHl1e cneKTPil HMnyJibCOB C X0JIJieXT0Pil, ec1111 

HM CO0TBeTCTBYIOT 11MnyJibChl C 3JieKTPOnil~MHllleHl1 B onpeneneHHOM 

ilMnlH1TynH0M 11HTePBilJie 111111 Hl1JKe (Bblllle) onpeneJieHHOro noporil. TilKMM 

06Pi130M BbllleJI!leTCR 061IilCTb cneKTPil C0Bni.\lleHHM, rne Hi!.6Jllona.eMbllll 

3¢i$eKT Hil.116011ee 3ilMeTeH. Ha.1116011ee n0JIHil.11 Kil.PT11Hil. no t1lleHTl1¢'11Xil.U1111 

HMnyJibC0B C 11KilC no11y1JileTCl1 np11 per11CTPilU1111 nay Me PH Oro cnHTPil. 

c11rHil.JI0B C 3JiexrponoB XOJIJieKT0Pil 11 MHIJleHH. ECJIH Hil.3Bil.Tb 0llH0MePHblM 

cneKTPOH 06hl4Hhllll cneKTP Pil.CnpeneneHHR HMnyJibCOB no il.Mn111rynil.M n11R 

onHoro 113 3JieKTPOn0B Kil.MePW, TO non nByMePHhlM cneKTP0M noHHMil.eTCR 

Mi1CCl1B 411ce11-co6b!T11VI, XOTOPblM C0OTBeTCTBYIOT onpene11eHHble il.Mn11111ynb1 

C 3JieKTP0noB Ml11JleHl1 11 KOJIJieXTOPil. ECJI11 npencTi1B11Tb TilKOl1 Mil.CCl1B B 

BMne TPeXMePH0ro 11306Pil.JKeHl1R, TO C06bln1R OT 4il.CTl1U onpeneneHHOro 

Tl1nil Pil.CnPeJleJIRIOTCR B B11ne Hexoroporo rpe6HH, 111160 B03BblllleHHOCTH B 

3il.B11Cl1MOCTH OT ycJlOB11111 11X per11crpau1111 B MKilC. np11 3TOM 3Hil411TeJibHO 

061Ier1JdeTCR Pil.Cllll1(!)POBKil nPMHilllllelKHOCTl1 c11rHil.JlOB TOMY 11Jltl HH0MY 

THny llilCTtlU (Pl1C.1), IJTO npencTilBJ!ReT co60111 o6o6~eHHe MH0rHX 

Meronoa ilMn1111rynHOM cenexu1111 11Jll1 K0JIJIHMilUl111, il TilKlKe yrl!0BOM 

3JleKTPOHH0VI KOJIJil1Mil.Ul111, npen11omeHHhlX 11Jll1 11cnoJlb30Bil.HHhlX B PRne 

Pil.60T /3,4/. 
HilMM Pil3Pd60Ti!.Hil ilBT0Mil.Tl13MPOBilHHilll CHCTeMil. llllll perHCTPil.UH11 

nByMePHblX cneKTPOB B CTil.HnilPTe KAMAK Hil 6d3e il.BTOH0MH0ro 
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10 B(n,oc) 7Li sl.( t)4H . '~ /iO( I n, t j ~ 
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AMnA. cu2H. KOAAeKmopa 

P11c .1. IlByMePHbll1 cneKTP 12Bx128 KdHdJIOB · ll/III 3dPl!lKeHHblX llil.Cn1U, 

3dPerl1CTPl1POBdHHblX ·HOHl13dUl10HHOl1 Kil.Me POl1 HKilC. 
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P11c.2. IlByMePHbl11 cneKTP 12Bx128 KdHd/IOB l{Jlll peaKUl111 
50 v(n,p) 50 ri 11 

conyrcTByiouv,1x peaxu1111 B B11lle ceLJeH1111 B nmtHe. CelJ-eH11e Ha· 

YPOBHe 4 OTCllern; OT60P no Cl1rHd!IdM c Ml111leHl1 <0,3 - 1;3)· 

M3B; 3KCn0311U1111 ;~ 20 llil.COB; 

2 

! I 

KOHTPO,'l,'l2Pil KA-1 /5/. l13MeP~1TeJlbHbll1 KOMnJieKC MEPA-100-25 BblnOJIHl!eT 

$YHKU1111 HdKOn11ren11 11H$0PMdUl111 B Bl1lle KOKOB, 11X COPTHPOBKH, 

npeacTdBJleHl111 lldHHhlX Hil. 3KPil.He a11cnne11 11 llOJlrOBPeMeHHOro XPdHeHHII. · 

. ABTOHOMHhlli KOHTPOJlJlep KA-1 o6naaaer 3Hdll~1Te JlbHhlMl1 B03MOIHOCTl!t111 no 

C031i:l.Hl110 Pd3Jll1lJHblX 113MePl1Te Jlb
0

HhlX Cl1CTeM /6, 7 / 113•3d CBoero 

6hlCTPOJie11CTB~111, Hi:l.Jll141111 onePdTl1BHOl1 nil.MIITl1 C nporpaHMdMl1, no 

KOTOPblM ocyll{eCTB/l!leTC!l ynpaanett11e 6JlOKi:l.M11 KAMAK B dBTOHOMHOM 

KPe11re 11 BhlCOK011 CTe~eHl1 Hi:1.lle1HOCTl1 np11 3Kcnnya1au1111. 

Pa6orn dBTOMdTl1311POBdHHOl1 Cl1CTeMhl COCTOl1T B cneayio111et1. np11 

nORBJieH1111 c11rHdJld C 3JleKTPOlld-MHl1leHl1 npo11CXOJil1T npeo6Pd30BdHHe 

Be Jll1411_Hhl dMnmnyahl 3Toro Cl1rHdJld B ~Oll. 3TH 1t1yHKU1111 BblnOJIHl!eT

ilMnlll1TYilHO-Ul11t1POBOl1 npe06Pd30BdTe Jlb <AUn), KOTOPhll1 OTKPblBdeT BXOll 

BTOPoro Aun, r ae o6pa6dTblBdlOTC!l ClffHdJlbl C KOJlJieKTOPd. KOllbl C 06011x 

npeo6Pd30BdTeJlel1 3dnl1CbiBdlOTC!l B onepaT11BHOe 3dnOM11HdlOll{ee 

YCTP011CTBO (OJY). no 3an11c11 acero 06'beMa 03Y dBTOHOMHbll-1 KOHTPOJIJie p 

nPl10CTi:lHdBJll1BdeT per11CTPdUl110 c11rHdJIOB C 110Hl13il.U110HHOl1 KdMepbl 11 

ynPil.BJl!leT nepeaalleH 11H'l10PMdUl111 Hd 3BM, rne nPOl1CXOlll1T COPTHPOBKd 

KOIOB B JlByMePHbl11 cneKTP Hi:l. 12Bx128 Ki:l.Hi:l.JIOB (p11c. 1,2) 11. B 

OllHOMeiHhle ~neKTPhl c11rHi:l.JlOB Hi:l. 1024 Ki:l.Hi:l.Jlil. c KOJlJleKTOPi:l. 11 Ml111leHl1, 

d rnue 3i:l.nl1Cb no./JylleHHbl~ cneKTPOB Hi:l. Mi:l.rHl1THbll1 lll1CK. KPOMe 3Tbro 

MOIHO Hi:l.Ki:l.nlll1Bi:l.Tb 3Tl1 cneKTPhl
0

B Bhl6Pi:l.HHOM OKHe dMnJIHTYJl c11rHi:l.JlOB C 

Ml1lileHl1 (p11c. 3,4). 3i:l.TeM dBTOHOMHbll1 KOHTPOJIJiep nf:PelldeT ynPdB/leH11e 

Hi:l. nPOllOJileH11e 113MePeHl1R i:l.MnJIHTYll COBndlldlOll{l1X BO BPet1eH11 CHrHdJlDB 

C KO/IJleKTOPd 11 C MHlileHl1 ilO HOBoro ::ianoJIHeHH!l 03Y C nor !IHY10l:le11 

nepeaa4e11 11H$OPMau1111 Hd 3BM. np11 acex onepau~111x KOHTP01rnep K.0.-1 

ynPil.BJllleT Ti:ll1MePOM 11 aMnJll1TYllHhlMl1 npeo6Pd30Bil.Te JIIIMl1, 6JlOKl1PYII 11X 

pa6ory Hd BP!'MII npeo6Pd30Bil.Hl111 dMnn11rya~ B KOJI. np11 0111llil.Hl111 

c11rHil.Jlil. roTOBHOCH1 3BM K nPHHIITHIO 11H•t•OPMdU1111 11 np11 ee nepe lldlle. 

Ta11t1ep per11crp11pyer TilK Hd3blBdeMoe "111aoe • BPeMII 113He peHl1!l, llTO 

no3BOJllleT HOPMl1POBi:l.Tb no 3TOMY BPeMeHl1 Pd3/1114Hble no Jl.Jl11Te llbHOCTl1 

113Me pe H 1111. 

B Cl1CTeMe 11CnOJib3YIOTCII CTdHlldPTHble MOJIYJll1 nil.H!lTl1 Hd 16K X 18 

Pil.3P., npeo6Pd30BdTeJll1 AUn-712 rno.110H}; l1B0114Hble ClleTIJl1K11 401 
rnoJIOH), KBOl14HO-aecRTl14Hhle ClJeTlJHKl1 KC-014 /8/. IlJIII lldHH011 

Cl1CTeMbl Pd3Pd60Ti:lH $yHKUl10Hd/lbHbU1 6JIOK, KOTOPblH BblPd6dThlBdeT 

ynPdBJIIIIOll{l1e CHrHilJlbl JlllR il.MnJIHTYllHblX npeo6Pd30BdTeJieH. B 3TOM 6/IOKe 
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3il../IOJKeHil. B03M0lKHOCTb ocyQeCTB./IeHl1!1 BPeMeHH0l1 K0./I./Il1Mil.Ul1~ 

npen.11oieHHOH e~e B /3/, T.e. onpeJie./IeHHH BPeMeHH Meli(ny 11Mny.libCil.Ml1, 

no.11y11eHHblMl1 C 3JieKTP0ll0B Ml11lleH11 11 )(0./1./IeKT0Pil., IITO B HeKOTOPblX 

C./IYllil.HX ueT llOnO./IHl1Te./IbHble YC./IOBl1!1 )1./IH B&me.11eHl1H co6&1Tl111 no 

BPeMeHl1 :rnnil.3llb1Bil.HHH CHrHil../IOB C K0./1./IeKTOPil. no OTHOllleHHIO K c11rHn.1Iy 

C Ml11ileHl1. 

Hil. Pl1C.1 noKil.311.H llByMe PHbll1 cneKTP llJIH 3il.PHUHHblX llil.CTl1U c 

MKilC np11 06.11y11eH1111 ee ren./IOBblMl1 HeHTPOHil.Ml1. OH B&lr ./I!lill1T nO-Pil3HOMY 

Jl./1!1 MOHOXPOMil.Tl1llecKl1X llil.CT11U - KOPOTKonpo6e)i(HblX 11 .ll./Il1HHOnpo6eJKHblX. 

npo6er11 KOPOTKOnpo6eli(HblX llil.CTHU YK./Iil.JlblBil.lOTCH B npoMeli(yTKe Ml11lleHb -

nePBil.!I ceTJCa, Be./Il11111Hil. CHrHil../Iil. C Ml11ileHl1 3ilBl1Cl1T OT yr.Iii!. Bbl./IeTil. 
. . . 

llil.CTl1Uhl no OTHOlileHl1IO JC BeJCTOPY Hil.nP!l)i(eHHOCTl1 3./IeKTP11lleCKOro no.11!1 B 

n.lI0CKOH Kil.Mepe, ~eM KOPOl.le npo6er no CPil.BHeHl1IO c npoMeli(yTKOM MelKllY 

3./IeKTPOllilMl1, TeM 60.11ee C./Iil.6il.!I 3ilBl1Cl1MOCTb OT yr.Iii!.. AMn./IHTY.llil. 

c11rHil../IOB C C0611Pil.lOQerri 3./IeKTPO.llil. - K0./1./IeKTOPil. nponOPU110Hil../IbHil.. 

JCHHeTHlleCJCOH JHe pr1111 llil.CTl1Ubl. noJTOMY Hil. llByMe PHOM cneKTpe 3TH 

llil.CTl1Ubl Bbtr ./I!IJIHT )(di( BblT!IHYTblH OCTPOBOK. Il.1111HHOnpo6eJKHble llil.CTl1Ubl 

11MelOT 3Hil.1111Te./IbHOe Pil.3./Il11111e MeJKny Ml1Hl1Mil../IbHOH 11 Mil.KC11Mil../IbHOH 

il.Mn.1111Ty.llil.Ml1 c11rHil../IOB. C 3./IeKTPO.lld - Ml111JeH11. · Hil. D.ByMe PHOM cneKTPe 

·Til.Kl1e llil.CTl1Ubl OT06Pil.lKil.lOTC!I B Bl1Re BblTHHYTOH B.ll.0./Ib OCl1 · il.Mn./IHTYllbl 

Ml111JeH11 rPHllbl. no Ml1Hl1Mil../IbHOH 11 Mil.KC11Mil../IbHOH JHepr1111 M0lKH0 cyn11~b 0 

nPHPOJie 3il.Per11CTPl1POBil.HHhlX llil.CT11U. 

fiO./IbllJ0e Ten.110Boe ce11eH11e peil.KU11H C Bhl./IeTOM 3il.P!llKeHHhlX llil.CT11U 

.ll./1!1 6opa-1O 11 ./Il1Tl1!1-6, JCOTOPble OTHOCHTC!I JC rpynne Hil.1160./Iee 

Pil.CCe!IHHblX B np11pone 3./I~MeHTOB, nPl1B0lll1T K Hil.6./IIO)leHHIO 3Tl1X peil.KUl1H 

nPil.KTl1llecK11 Hil. ./II06&1X Ml111JeHHX. Hil. Pl1C.1 CTPe./IKil.Ml1 YKil.3il.HO 

· Pil.Cno.110JKeH11e Hil. cneKTPe Pil.3./Il111HhlX. nponyKTOB Peil.KUl1H. TilM Ji(e_ 

- YKil.3il.Hil. 11 peil.JCU11!1 36 Ar(n~u) 33s, JC JCOTOPOH BepHeMCH Hl1)i(e, 

C 11cn0.1Ib30Bil.Hl1eM on11Cil.HHOtt· Bhlllle il.BTOMil.Tl1311POBil.HHOH Cl1CTeMhl Hil. 

9- M rOPl130HTil../IbHOM Kil.Hil../Ie peaKTOPil. BBP-M AH YCCP 6&1./111 npoBe neHbl 

113MePeHl1H ce11eH11H peil.KUl1H 
36

Ar(n,ul
33s 11 

50 v(n,p~ 50 r1 ll./1!1 Ten.110BhlX 

He11TPOHOB, Bbllle./IeHHblX C _nOMOQblO M0HOKPl1CTil../I/111tfecKoro KPeMHl1eBoro 

'1>11/lbTPil.. 11cnOJib30Bil../Il1Cb HKilC, onl1Cil.HHil.H B /1,2/ (Hil.nOJIHeH11e 1,85 

ii.TM Ar+ 5i CO2)~ 11-KPeMHHeBhlH $11./IbTP JIIHHOH 1655 MM c lll1il.MeTPOM 

Hil. BhlXOJie 38 MM. noroK.Tenn0BhlX HeHTPOHOB B ueHTPe Kil.MePhl (B MecTe 

Pil.CnO./IOlKeHHH Bil.Hil.JIHeBOH 11 ./Il1THeBO~ MHIJJeHeH) Hil. Pil.CCTO!IHl111 OK0/10 60 

4 
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CM OT BHernHero KPil.!I BhlHOCHoro )(0./I./Il1Mil.TOPil. COCTil.B./I!l./1 1,3x1O
7
Hl(CH~L 

noTOK onpeneJI!IJIC!I no il.KTl1Bil.Ul111 llBYX 06Pil.3UOB 30./IOTil., · 

Pil.CnOIOJi(eHHblX JIO 11 noc.11e Kil.Me Phi. 3Tl1 113MePeHl1!1 n03BO./Il1./Il1 

onpeneJil1Tb Pil.CXOJil1MOCTb HeHTPOHHOrO nyllKil. 11 YTOIIH11Tb 1111C./IO HlleP 

Jll1T11H-6 B . ./Il1Tl1eBOl1 MH11JeH11, KOTOPil.!I. B llil../IbHe1111111x JJCcnep11MeHTil.X 

11cnoJ1b30_Bil.Jlil.Cb llJl!I_ onpeneneHl1H lfl1C./Iil. HeHTPOHOB, nP0X0J1!1~11X 11epe3 

Kil.Me Py. 

YlKe B nePBblX 113Me peHH!IX Hil. 110Hl13il.U110HH0l1 Kil.Mepe Hil.6./IIOJlil../Il1Cb 

llil.CHIUbl c JHepr11e11 2 ,0 MJB, npennoJI0JKl1TeJlbH0 nPOT0Hbl. Hil.Jil11111e 11X 

Hil.6JIIOJlil.JIOCb npH Pil.3./Il111HblX Ml11lleH!IX, Hil. JC0T0PblX peil.KU11H c Bbl.lie.TOH. 

nPOTOH0B 11 tt-lfil.CT11U 11HelOT Mil../Ible Cel!eHl1!1. Kil.lleCTBeHH0 Hil.6JIIOJiil.eH&l11 

3$~eKT CJieJIOBil.JI 3d 113MeHeHHeH JlilB./IeHl1!1 CHec11 r~30B B Kil.Hepe. KPOHe 

JToro, Hil. cneKTpe c11rHil.JIOB C M111lleHl1 HeBO3M0lKH0 6bllIO YCTil.H0Bl1Tb 

H11Hl1Mil.JibHYIO JHe pr 1110, . COOTBeTCTBYIOQYIO llil.HH0MY · T11ny 3il.PHJKeHHblX 

llil.CTHU. Bee 3Tl1 $il.KTbl nPHBeJil1 K Mb1CJil1, IITO Hil.6JIIOJiil.eM&ll1 3¢i¢le_KT B 

06./Iil.CTl1 2,0 MJB C0OTBeTCTByeT perl1CTPil.Ul111 nponyKTOB peil.KU1111 

HeHTP0HOB C ril.30M 11KilC. IleTil../IbH&l11 JHepreT1111eCKHH il.Hil../1113 B03H0lKHblX 

peil.KUl111 noKil.3il.JI, IITO Mhl Hil.6JIIOJiil.eM Peil.KUHIO Hil. aproHe-36, COJiePJi(il.Hl1e 

K0T0POr_o B ecTeCTBeHH0H CMec11 il.P_rOHil. COCTil.B./I!leT O,337:r., np1111eM 

per11CTPHPYeTC!I Kil.K U-llil.CT11Uil., Til.K H !lilPO 0Tllil.1111 ceP&l-33 113 

Peil.KUl111: 
36

Ar + n •= 33s + tt + 2,001 MJB. (1) 

Hil. cneKTPil.X 11MnyJibC0B C KOJI./IeKT0Pil. (p11c. 3, 4) B11l1Hbl nHKH OT 

3il.PHlKe HHblX 4 il.C THU H3 pe il.KUl111 H il. 
36 

Ar (~ 2 MJB) , 
6u {~ 2, 7 MJB), 11 

5Ov (~ 2,9 MJB). Hil. m1Ke ~T il.PrOHil., np11 cyMMil.PH0H perHCTPil.UKH 

U-llil.CTHU 11 HJiep OTJlil.1111 cephl, Hil.6JIIOJiil.eTC!I CTyne~bKil. np11 JHepr1111 1,8 

MJB. nocJCOJib)(Y 11CT0IIHl1K0M 3il.P!llKeHHblX llil.CT11U 113 peil.KU1111_ Hil. il.Pr0He 

HBJIHeTC!I ril.3, 3il.n0JIH!IIO~l1H BCIO )(il.Mepy, TO Ml1Hl1Mil.JibHbll1 c11rHil.JI C 

3./IeKTP0llil.-Ml11lleHl1 np11 perHCTPil.111111 npoJiyKTOB Peil.KU1111 (1) B 

npoMelKyTKe Ml11lleHb-nePBil.!I ceTKil. JI0JIJKeH Hil.1111Hil.TbC!I C Hy./IeB0M 

BeJIHIIHHbl, 4TO 11 BHJIHO Hil.· cneKTPil.X (p11c.1,2). rne Ml1Hl1Mil.JibHble , 

c11rHil.Jibl OT Pil.3Jil111HblX peil.Klll111 orPil.Hl1lleHbl 0Jl11Hil.KOBblH noporoM 

perHCTPil.U1111. 

'1T06bl npoBeCTH oueHKY ce11eu1111 peil.JCU1111 (1), Mbl npoBeJI11 Pil.ClleT 

cneK!POB HMnyJibCOB C Ml11lleH11 11 C KOJIJieKTOPil. Jl./1!1 Kil.MeP&I C YKil.3ilHHblM 

Hil.nOJIHeHHeM .. JllISl. U-llil.CTHU c JHePr11e11 1,785 MJB H SJ.UP OTJlilllll 

cep&1-33 c JHe pr11e11 0,216 MJB. 3m Pil.ClleTbl nOJITBePJI11lil1, IITO B 

cneKTPe c KOJI./IeKTOPil. JIOJilKHhl Hil.6./IIOllil.TbC!I OCHOBHil.H ./Il1Hl1!1 c JHepr11e~ 
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2,0 M3B 

l1•1JdCTl1Ubl 

ClllflJdeB 

CelJeHH!I 

c11rHd/lOB 

11 Jll1Hl1!1, COOTBeTCTBlflOll{dll Perl1CTPdUl111 TOJlbKO OJHOl1 

c 3Hepr11e11 1,8 M3B. noc/Ie)lHeH COOTBeTCTBlfeT OT .1 l!O 2 Y. 

Bcex perHCTPtlUH~ nPOlllfKTOB PetlKUl1H. Illlll onpeae11ett11R 

peil.KUl111 (1) nol{CIJl1Tb1Bdl1Cll 3•ti!fleKT B 06JldCTl1 cneKTPd 

c Hl1WeHH OT 0, 4 M3B llO 0, 9 M3B. Cor /ldCHO Pi.lCIJeTdM 3llecb 

l{OJIJKHO nPOl-fCXOlllHb (25,5±1,3)'.(, C/llflJi.leB. 113 llBYX CeJ)l11'1 113MePeHl111 

no11y1JeHd oueHKd ce1JeH11R peaKU1111 (n,co Hd i.lPrOHe-36 il/IH renJIOBblX 

He'l'ITPOHOB (6 ,3±0,6) H6, IJTO HecKO/IbKO BblWe 113MePeHHOro PilHee 

3HdlJeHl1ll (5 ,5 ±0,1) H6 /9/. 

IllIR 113MePeHHR ce~eH~ll pe/.lKUHH 
50

v(n,p)
50 r1 11cnO/lb30Bi.l/IdCb 

MHWeHb ,v2o5 (06ori.l1I1eH11e no Bi.lHi.lilHI0-50 COCTdB/IH/lO 17Y.) TO/llitl1HOl1 

0,18 Mr/cM
2 

11 nJIOl!{dllblO 70x80 MM. Hd Pl1C. 3 11 4 nOKi.l3i.lHbl lf1Ji.lCTK11 

cneKTPOB C KOJIJieKTOPi.l B Pi.l3/Il11JHhlX OKHi.lX i.lMnJI11TYll HMnlf/lbCOB C 

Ml1WeHl1. Hi.l Pl1C. 3 OK.HO (0,3 -1,3) M3B, KOTOPOe nponyCKi.leT c11rHi.l/l OT 

.TPl1TOHOB C 3HePr11el1 2,73 M3B 113 pe/.lJCU1111 Hil /l11HH1-6, d Hi.l Pl1C.4 

OJ<HO (0,3 - 0,95) M3B 11 TP11TOHbl B Hero He nondlli.lllH. Hil '3ToM 

cneKrpe B PilHOHe 560 KilHd/Iil Bl1lleH nHK, COOTBeTCTBYIOl!ll11'1 nPOTOHi.lM c 

3HePr11e11 2,92 M3B 113 pedKUl111 Hd BdHilllHH-50. Hi!. BCTdBKe PHC. 4 

nOKi.l3dHd IJdCTb cneKTPil B yBeJIHIJeHHOM MftCWTft6e. nyHKT11PHhlMl1 /IHHHRMH 

noKd3dHbl npel{nOJidrdeMble BK/ldilbl 'POHd B nHK npoTOHOB 11 BK/ldil 

nPOTOHOB B $OH. 3$,PeKT OT nPOTOHOB BbllJl1C/lil/lCll cyMMHPOBdHHeM BC ex 

OTCIJeTOB B 120 KdHi.l/ldX, HdlJl1Hdll c Ki.lHd/ld, COOTBeTCTBYIOlltero 3Hepr1111 

2,73 M3B. npoBeneHbl l{Be cep~111 113MePeHl111 Jl/Il1Te/IbHOCTbh) 46 !JdCOB 11 

30 !JdCOB. Y!JeT BK/ldlld 3n11renJIOBblX HeHTPOHOB onpel{e/IH/ICR B 

H3MePeHHRX c $11/lbTPOM H3 6opa-10 TOIIlitHHOH 1,9x1o
21 

111ep/cM
2

• 

Pe3y/lbTdThl llBI/X cep1111 H3MePeHl1H XOPOWO COBndJll1 llPlfr C llPYroM •. 

no HdWHM 113MePeHHRM pedKU11ll 

5oy + n = 50 ri + p + 2,997 M3B (2) 

Hft TenlIOBblX HeMTPOHdX HMeeT cetJeHHe rI = (277±42) MK6. Ped)<Ulill n,p 
(2) 1131flJdlidCb B pa6ore /10/, r )le B lr13MepeH11HX C nOMOl!lblO 

no11ynPOBOllH11KOBblX aeTeKTOPOB 6blJid nOJilf!JeHd BeJil11Jl1Hd 3TOro celJeHHH 

(400±20) MK6. Pft3JIHIJHe, B03MOJKHO, o6'bRCH!leTCH TPlf llHOCTblO Bblile /leHl1H 

B Pd6ore /10/ nHKd OT npOTDHOB lr13 pedKU1111 (2) OT nPdBOro KPi.lil 

60JiblJJOro n11Kd TPl1TOHOB 113 Peil.KUlr111 
6u (n, t) 

4He, KOTOPbll'I lfCTPdHHJICll 

B HftWHX 113MePeHHRX 1r1cnoJib30BdHl1eM peJKHMft OT60Pd (PHC.4). 
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P11c. 4. Cnenp 3dPUeHHblX IJdCTHU llJIR Pei.lKU1111 50 vcn,p)~UH np11 OKHe 

OT60Pd 11Mn1fJibCOB C 3JieKTPOild•Ml1WeH11, COOTBeTCTBYIOlIUIX 

IJdCTl1UftM C 3He pr11e11 <0,3-0,95) M3B; 3KCn0311U11H ~ 15 !Ji.lCOB. 
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B 3ilKAI04eHHe .ilBTOPhl C411Til.lOT CBOHM nonroM OTMeTHTb, 4TO 
npe)lCTaBneHHe Mil.CCHBOB llilHHblX (Pl,-IC.1 H Pl1C. 2) crano B03M0lKHblM 

6nilrOJlaP!I nPHMeHeHl1IO nilKeT0B nporPilMM llR!I Pil60Tbl C MH0r0MePHblMl1 
llilHHblMH, Pil3Pil60TaHHblMH B. B. 3ePUIHblM /11/, 3d 4TO BblPali<illOT eMy 
rny6oKoe nPH3HilHHe. ABT0Phl 6narOJJ.ilPHT TilKJKe B.H.ApxHnOBil 3d M0HTilJK . . 
H Hil.C-TPDl1KY •i'YHKUHOHil.AbH0ro 6n0Kil JJ.n!I MH0ronapaMeTPl14ecK0l1 
dBT0MdTl1311POBilHH0M CHCTeMhl. 
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