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. Jlm1 npoeKrnpoua11m1 MaKern TepMo.smeruoro paJMHO:lKIITeJrn ueiiTpoeou ocKoJI

KaMH ,uene11m1 (TEPAHO,I:O [1],' c noMOIUbIO KOToporo BOJMO:lKHO MO.UeJII1poua11I1e 

npoueccou paJorpeua H no,u)lmra (d, T, 235U)-nJiaJMbI ~c~OJIKaMli .nene11m1, 

HHIIUHHpyeMoro TenJIOBblMH HeiiTpOHaMli HMilYJibCHOI'Q aTOMHOro peaKTOpa [2,3]; 
ueo6xo,um,m 3KCnepHMeHTaJibHO, ycTaHOBIITb lllf)KH.IOIO rpaHIIUY perncTPliUllli TepM0:-

8,UepHbIX HeiiTpOHOB (-14 ~faB) (TH). ,. ' ' 

AHaJIHJ pa60Tocnoco611ocTH coupeMeHHblX ,ueTeKTOpOB yKaJbIBaeT, 'ITO HaI160-

Jiee nepcneKTHBHblMH .u.rrn perneHli8 nocTaBJieHHOH Ja,n;aqu' MOryT 6b!Tb IlOJIIIMepHbie 

,UH3JieKTpH1IeCKHe ,ueTeKTOpbl (M) [4], paJJIH'IHbie Bli,llbl KOTOpbIX OTJili'IaIOTC.H no 

'IYBCTBHTeJibHOCTH. B ,UaHHOH pa6oTe 6bIJili onpo6IipOBaHbl 2 ,UeTeKTOpa: 

noJili::JTHJieHTepeqnanaT (C5H40 4\ (IT3T<I>) Ii noJII1aJIJIWUIIIKOJibKap6011aT 

(C12H 180 7)n, (ITAfK), 06na,n;a10mtte paJJili'IHOH tiyucTBIITeJibHOCTbIO. IT3T<I> 

pernCTPHpyeT HOHbl 
12c E ::;; 12 M::iB, a rrArK liOHbl 

4
He ,uo 100 MaB. 

fipH np0XO)K,lleHHH qepe3 IlOJIIIMepHbie lUl 6bICTpbie HeHTPOHbl B 'peJyJII,TaTe 

B3aHMO,UeHCTBH8 C .smpaMii nOJIIIMepa (H, C, 0) BblJblBaIOT no.11,BJieHI1e TpeKOB .smep 

OT,uaqlf (pacce.1111tte) ii' Jap.11)1(eH11b1x qacmu (.smepuble peaKUlili). B Ta6JII1Ue npe,u

crnBJieHbI OCHOBHbie peaKUlili no.u ,ueiiCTBlieM HeHTpOHOB 14 M::iB, li3 cetJeHli.H [5,6] 
H 3HalJeHH8 ::icpcfleKTIIBHblX noporoB peaKUHli [6]. 

Tun peaKLIHH 

12C(n, n')l2C 

' 12C(n, n)•2c 

12C(n,a)9Be 

12C(n, n')3cx 

l60(n, n')l60 

' 
160(n, n)l60 

16O(n, cx)13C 

160(n, p)l6N 

1H(n, 11)
1H 

TafilinQa 

Ce'ICHHC peaic1;1uu, M6 

243 ± 35 

785 ± 30 

62 ± 15 

202 ± 30 

~500 

:~870 

~150 

~35 

~750 

3<pq>eKTHBHI,JH nopor, M3B 

.;.5,0 

ynpyroe pacceimue 

~5,8 ,, ,. 

9,6 

~10,0. 

ynpyroe pacceimue 

3,1 

11,0 

.. ynpyroe pacceimue 



3KCTIEPMMEHTAJibHAfl qACTb 

06JIY'lenue. ,llm1 BhI6opa MeTOJJ.a HaJJ.e:i1rnoii HJJ.e11mqmKau1rn 14 M3B neihpo

HOB, yica:mHHhie J].eTeKTOpbl 6hIJIH OTKaJIH6poBaHbl na neiiTPOHIIOM renepaTope neii-

TpOHaMH C 311eprneii '14 M3B H cpmoeHCOM 108 ll 1010 neiiTpOHOB Ha CM2 (ApJaMaC-
16) [7]. . . 

,!J,1u1 )'Be.rrnqe11mI 3<p<peKTHBIIOCTll perncTpaUHll HCnOJih30BaJICSI noJIH3THJieHO

BhIH paJJ.ttaTOp TOJIIUHHoii JJ.O 2 MM, KOTOphiii pacnonaranc» c OJJ.Hoii cTOpOHhI KmK

JJ.Oro JJ.eTC?KTOpa. 

XHMH'leCKaJI o6pa60TKa J].eTeKTOpOB. Tiocne 0611yqeHHSI JJ.JISI BhrnBJie_HllSI TpeKOB 

noJJ. onTHtJecKHM MHKpocKono~ JJ.eTeKTophI TpaBHJIHCh B 20% pacTBOpe NaOH nptt 

60°C (TI3T<l>) ll 70°C (TIAfK) B TetJeHHe 3 tJaCOB. 

TpeKH aHaJIH3HpOBaJIHCb C nOMOIUh!O onTHlJeCKOro MHKpocKona npH 

yBeJIHtJellllll 20x15. 

PE3YJ1b TA Thi 

}{JJ.pa OT.ztaqu .B TI3T<l> npH 0611yqeHHH 14 M3B HeiiTpOHaMH HMeIOT. npo6er 

-4 MKM. TI pH. )'Ka3aHHOM pe:lKHMe TPaBJieHHH OHll HMeIOT notJTH Kpyrny10 cpopMy 

• JJ.HaMeTpoM -1,5 MKM. Ilptt 0611yqeHHH TI3T<l> cpn10eHCOM. iieifrpoHOB 
· . ' . 2 · . 3 . . 2 ' . 

1,5-10
10 

HeiiTP.ICM 6bmo 3aperncTpHpoBaHO 2,9· 10 TPeKOBICM\ .. qyBCTBHTeJihHOCTh 

MeTOJJ.a COCTaBHJia-:- 10-1 TpeKOBIH~iiTp 

AnL<lia-11aCTHULI. H3 Ta6JIHUhl BHJJ:HO, lJTO HMeeTCSI, no Kpaiineii Mepe, TPH 

peaKUHll Ha 6hlCTpblX HeiiTponax, B. pe3yJihTaTe KOTOpbIX 06pa3y10TCSI a-tJ[I.CTHUhl. 

}lmi qJJIIOeHca HeiiTpOHOB·CM-2 6bmo Ha6JIIOJJ.eHO 3. 10
4 

TpeKOB aJiicpaatJaCTHU·CM-2, 

lJTO 03HatJaeT lJ)'BCTBllTeJihHOCTh 3.10-4 TPeKa Ha HeiiTpon. O6HaKO 3cp<peKTHBHhIH 

nopor JJ.JIH HHXpa311HtJeH,HHJJ:eHTH!pHUHpoBaTh neiiTpOHhI c E = 14 M3B no OJJ.HHOtJ-

HhIM TpeKaM JaTPYJJ.HHTeJihHO. Tio3TOMY 11cc11e.noBaJiaCh peaKUHH 12C(n, n')3a c 3qJ

cpeKTHBHhIM noporoM perncTpauHH 9,6 M3B H xapaKTepHbIM BllJJ.OM Ja

perncTpttpoBaHHhIX co6hITHii (pttc. l) [8]. MaKCHMaJlhHM tJYBCTBHTeJibHOCTh 

perncTpauttH TpttnneTOB np11 0611yqeHHH TIAfK 14 M3B neiiTponaM~ cocTaBHJia 

- l,4·10-
7 

co6blTttiilcM
2

. KpoMe -xapaKTepttoro BHJJ.a TpeKoB TpttMeTOB a-tJacrnu 

peaKUHll 
12

C(n, n')3a, HMeeTCSI B03MO:lKHOCTh H3MepHTh npo6ern' a-tJaCTHU ll onpe

JJ.eJIHTh llX 3Heprn10, a TaK:lKe yrnhl Bhmeni. McnOJih3YSI JaKOHhl cox'paHeHHSI 3Heprntt 

11 HMnynhca, MO:lKHO onpe.nenttTh 3Heprn10 na)].a10mero neiiTpotta [9].·. 

,ll.rrn 6011ee TOlJHOro BhIJJ.eJieHHSI noJIOChl 14 M3B HeiiTPOHOB MO:lKHO JJ.O

nOJIHllTeJibHO anaJIH3HpOBaTb JJ.Be peaKUHH: 58Ni(n, p)58co, KOTOpM n03BOJISJeT 

onpe.neniITh BKJlaJ]. HeiiTpOHOB JJ.O 12 M3B H 16O(n, n')4a, KOToprui HMeeT 3!p-

') 
2 

) 

i 

1) 

~. 

Pttc.l. MnKpocjlornrpacjllUI TpttlUleTa TpeKOB (l-'laCTIIU B nArK /).)Ill peaKUIIII 
12C(n, n')3~ npn :mepnm 

tteiiTpottoB B 14 M3B "cpmoettceI010 u/cM2. 

cpeKTHBllhlii nopor 15,4 M3B. B pe3yJihTaTe nepBoii peaKUHH ,ieo6xoJ].HMO 

qJHKCHpOllaTb TpeKH npoTOHOB, · a BTOpoii - tJeTbtpeXJiytJeBhle 3_Be3JJ.hl TpeKOB a

tJaCTHU. KpoMe Toro, ncnoJih3YH TOHKHe PaJJ.HaTOphl H MeTaJIJIHtJecKne nornoTHTeJIH 

pa311HlJHOii TOJIIUHHhl, HaXOJJ.SIIUHeCSJ Me)KJJ.y paJJ.HaTopm.1 11 JJ.eTeKTOpOM TIAfK, MO:lK-

HO H3YtJHTh cneKTp HeiiTpOHOB .no 14 M3B [IO]: · 
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