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BsepeHu·e 

B nocne11Hee BpaMSl IlOSlBifnCSI PSlll pa60T, B KOTOpbiX H3y"'anOCb HC

nycxaHH9 Slll9P TSDKenee • He npH CI10HT8HHOM JleneHHH Ull cr • a TSK

/1-7/ 
)Ke npu 11eneHHH 1115U u 1189 Pa TennosbiMH HeATpoHaMH • Bhlno yc-... 
T8HOBn9HO, 'ITO npH TpOAHOM 11eneHHH C llOBOnbHO 38M9THOA BepOSlTHOCTb~ 

Bbin9T8~T SlllP8 6 He • 8He H llPYI'He cpparMeHTbl. 

11ccnellOB8HHe Bbin9T8 T8KHX "18CTHI1 HHTepeCHO C llBYX TO"'9K 3p9HHSlo 

C OllHOii CTOpOHbl, M0)1(9T 6biTb nony"'9H8 ll0110nHHTenbH8Sl HHcilOpM8IlHSl 0 

M9X8HH3M9 npouecca 11eneHHSl H, B "18CTHOCTH, 0 nocnellH9A CT81lHH 

npouecca - pa3pbiB9 weAKHo C llPYI'OA CTOpOHbl1 HHTepecHO IlOCMOTpeTb1 He 

IlOSlBHTCSl nH 31l9Cb B03MO)KHOCTb nony"'8Tb H H3Y"'8Tb HOBbie HaATpOHOH3-
/8 9/ 

6biTO"'Hbl9 SlllP8t CyWeCTBOB8HH9 KOTOphlX 6binO Ilp91lCK838HO ' • 

llenb~ HSCTOSliileii pa60Tbl SlBnSinOCb H3Y"'9HH9 Bbln9T8 
8
He npH 119-

neHHH Slll9P TSDK9nbiMH HOH8MHo 11cnoilb30B8HH9 TH)K9nbiX HOHOB npellCTSB

nsreTCSl HHTepeCHbiM, T8K K8K B 9TOM cnyqae MO)KHO nony"'HTb npallCT8Bne

HH9 0 xapaKTepe TpOiiHOI'O 11eneHHSl B WHpOKOM llH8I1830H9 3H8"19HHii napa-

MeTpa Z 11 I A , a 3HS"'HTenbHOA cTeneHH onpe11enH~mero MexaHH3M npo-

/10/ 
Il9CC8 ll9n9HHSl B036y)I(JleHHOI'O KOMI18YHil-SlllP8 
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MetollHKa H3MepeuuA 

B Ka'lecrse Meto.Qa H.QeHtHcjiHKaUHH. 
8 He B uactoSWleA pa6ote 6hlno 

Bbi6pauo ua6nJO.QeHBe pa.QHOaKtBBHoro pacna.Qa sroro H30tona. 

8 
.H.Qpo He HCDhiThiBaer 6era-pacna.Q c nepHO.QOM T }2 = 0,8 ceK., 

1111 . 
npH'IeM rpaHB'IHaSI saeprHSI 6era-qacruu pasua 8,5 Mss • OcuoBHbiM 

II 
HCTO'IHBKOM cjloua DpB Ha6nJO.QeHBH He MOI'YT OKa3aT&C51 OCKOnKH .QeneHHSI, 

a TaKlKe DpO.QYKTbl peaKUHH nepe.Qa'IH, HM9JOUlH9 KOpOTKHe nepHO.Qbl nony

pacna.Qa. 

Ha puc. 1 npe.Qctasneua cxeMa ucnon&3osasmeAcg s onbiTax a.~~.cne

puMeHtan&uoA yctaHOBKH. 

KonnHMHpOB8HHhiA ny'IOK HOHOB DOD8.Q8n H8 MJiiDleH& (2), DOMeUleH-

0 
HYJO DO.Q yrnoM 25 K Dy'IKY HOHOB• .H.Qpa 

8 He , BbineteBmHe npH .Qene-

HHH, tOpM03HnHCb B c6opHBKe ( 4), KOtOphiA nepBO.QH'16CKH nepeMemanCSI K 

.QeTeKtOpy (6), pei'BCtpHpyJOIIteMy 6eT8-'18CTHUbl. neteKtOpOM cnylKHn TOH

KHA nnaCTB'IaCKHA CUBHtBnnSitOp .QB8MetpOM 50 MM B TOnUlBHOA 2 MM. 8 

Kaqecrse MHmeueA npHMeHSinBC& cnoa ypaua ( B BB.Qe U 8 0 8 ) H 3onora 
. 2 

(tonmHHOA 1,7 B 1,5 MI'/CM COOTB6TCTB9HHO), H8H6C6HHble H8 anJOMBHHe-

BYJO nnaCTHHKy ( 3), oxnalK.Q89MYJO BO.QOA. 

njl~ yMeH&W9HB51 cjiOH8 OT OCKOnKOB .QeneHHSI MelK.QY c6opHBKOM SI.Qep 

8 2 He H MHW8H&JO DOMemanac& anJOMHHH6B851 cjlon&ra TOnii!HHOA 5,65 MI'ICM , 

TOpM03SWl851 OCKOnKB .QeneHBSI. KpoMe TOI'O, M6lKl1Y MHW6HbJO B .QeTeKTOpOM 

6bina yctaHOsneHa CBHHUOB851 38II!BTH851 CT6HK8 (7) TOnii!BHOA 50 MM CO 

men&JO .Qn51 npoXOlK.QeHBSI c6opHBKa. 

T..Jro6bi oueHHT& scjlcjleKT, CB5138HH&IA c 6era-pacna.QoM 
8 He , B3Mepe-

HHSI DpOB3BO.QHnHCb B tpex UBKnax .QBHlK9HH51 c6opHBKa. 8 K8lK.QOM UBKne 

BpeMSI nepeMeiiteHHSI C60pHHK8 K .Q6T8KTOpy 6binO O.QBH8KOBO H paBHSinOCb 

0,3 ceK. BpeMSI o6ny'leHH51 MHWeHH T 0 , pasuoe speMeHH octaHOBKH c6op

HBKa nepe.Q .QeteKTOpOM '18CTHU, Bbi6HpanOCb paBHb!M 2,26; 4,82 B 9,94 C6K 

COOTB6TCTB9HHOo 
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B ra6n. 1 noKa3aHo H3M8H8HHe pei'BCTpHpyeMOI'O ScjlcjleKta DpB ne-

peXo.Qe OT UHKna C To • 2,26 ceK (N 1 ) K UHKnaM C T 0 = 4,82 CeK (N II) 

H To • 9,94 ceK ( N 8 ) B 38BHCHMOCTH or nepuo.Qa nonypacna.Qa. 

'fa6nuua 1 

T Nl N I }2 • 
CeK -w;- N-;-

0,7 1,68 8,21 

0,8 1,54 2,98 

0,9 1,45 2,77 

1,0 1,88 2,58 

2,0 1,01 1,47 

4,0 0,79 0,85 

6,0 0,69 0,64 

8,0 0,68 0,58 

10,0 0,59 0,46 

113 T86nHUbl BB.QH01 'ITO .Qn51 8KTBBHOCTH C nepHO.QOM nonyp8CD8.Q8 

0,8 ceK nepexo.Q or UBKna c T 0 = 2,26 ceK K URKnaM c T 1() .. 4,82 ceK 

B T 0 = 9,94 ceK .QOnlKaH conposolK.Q8TbC51 yMaH&WeHBaM ua6nJO.QaeMoro scjl

cjleKta B 1,5 B 8 pa3a COOTBeTCTBeHHO. 

Pe3yQ&TATN opwroa 

MBmaHH B3 
288 U H 

181 Au 6hlnB o6ny'leHbl HOH8MH 12c , 18 0 

DpH SHepi'HB 82 H 137 Mss COOTBeTCTBaHHO. 

nn51 TOI'O, 'IT06bl y'I9CTb H3MeHeHHe cjloHa 38 C'laT H8KODneHB51 .Qonro

lKBBYIItaA I'SMMa- l! 6E!IT8""8KTHBHOCTH, BO BpeMSI ODb!TOB npOB3BO.QHnOCb 'le-. 

pe.QOB8HB6 TpeX pelKBMOB .QBHlK6HH51 c6opHBKa. 
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B Ta6n. 2 npuaeneHbi 'lHClla orcqeTos neTeKTopa, npoaopMuposaHHbie 

H8 UOTOK ll8ll8IOII1HX 'l8CTHU. 

Ta6nHua 2 

PeaKUHSI N 1 N2 N8 

288 u + 160 5820+23 5368+22 4984+21 -
2sau + 12 c 2502+11 2159+10 1858+9 -
197 Au+ 16 0 1764+16 1632+15 1507+15 -
197Au + 12c 467+5 415+5 867+4 - -

Kax SHllHO H3 T86llHUblt 'lHCllO OTC'l9TOS y6biS89T npH nepexone OT 

llHKlla c T 0 = 2,26 cex x UHKny c T0 = 9,94 cex, H aTo yxashlsaer aa 

cymecTsoaaHHe xopOTKO>KHsymeA aKTHSHOCTH. B ro >Ke speMSI aclKPexr y6hi-

saeT 6onee Menneaao, 'leM non>KHO 6b1Tb nng T ~ = 0,8 cex ,, 'ITO roso-

pHT 0 H8llH'lHH ~OH8 OT pacnana H30TOUOS CO CpaBHHTellbHO llllHHHbiMH ne-

puo.oaMH nonypacnana. 

Hpe.onOllO>KHS, 'ITO S9Cb a~eKT o6ycllOSll9H p8Cfi81lOM . 6He H llOlll"·o

>KHBYIIlHM ~OHOM, nOCTOSIHHbiM llllSI p83Hb!X UHKllOS llSH>K9HHSI c60pHHK8, MO>K-
6 

Ho oueHHTb non10 a~xTa sa C'leT pacnana He • 

B Ta6n.· 3 npHseneHbi .oaHHble o Shixone H nepHone nonypacnana xo

poTKO>KHsymeA axTHBHOCTH c y'leTOM BbllllenpHse.oeaaoro npe.onono>KeHHSI. 
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Ta6nHua 3 

PeaxuHSI N 1 N2 Na N~.poa T ~, cex 

288 u + 16 0 1246+89 792+88 408+87 4579+66 0,77 - -
u8u + 12c 965+40 622+39 321+38 1537+29 0,79 - - -187 Au+ 16 0 390+63 258+62 133+62 1374+47 0,83 - - -
187 Au+ 12c 151+19 99+19 51+18 316+14 0,81 - -

BH.oao, 'ITO nonyqeaaoe 3Ha'leaue nepuona nonypacna.oa xopomo cor-

mcyeTCSI c KssecTHbiM 3Ha'leHHeM T ~ 
6 

llllSI He , pasHhiM 0,8 cex. 

96cy?KlleHHe pesym,raros 

fosopg 0 MQX8HH3Me o6pa30S8HHSI 6He npH o6ny'leHHH 328 \J H 197Au 
12 18 6 

HOHSMH C H 0 , xa>KeTCSI ecrecrseHHbiM npe.onono>KHTb, 'ITO He 

s ocaosaoM HcnycxaeTCSI npH .oeneHHH xoMnayan-Sillep. 

Hem.sg, xoHe'lHo, HCKlliO'lHTb, 'ITO 8 He o6pasyeTcSI H s peaxuHSIX 

nepena'IH. O.oaaxo aeo6xo.oHMO saMeTHTb, 'ITO s peaxuHSIX nepe.oa'IH o6hi'l

HO Ha6lliO.Il89TCSI llOBOli&HO CHllbH8SI 38SHCHMOCTb OT Q /12/ ~·· 

B cnyqae peaxuHH nepena'IH c o6pasosaaHeM 8He Q pasao llllSI peaKUHH 

288 U + 18 0 - 42 Mas, 288 U +12 C - 28 Mas, 197 Au+ 180 - 36 Mas, 
/12/ 187 Au +12C- 27 Mas COOTSeTCTBeHHO. no HM910111HMCSI ll8HHbiM H3Meae-

HHe Q , aanpuMep or - 36 Mas no - 42 Mas nng peaxuuA c xHcnoponoM 

H8 
187 288 

Au H U , llOruKHO 6blllO npuseCTH ·x yMeHbllleHHIO ce'leHHSI llllSI 

ypaaosoA MHilleHH. Ha onbiTe >Ke aa6niO.oaeTCSI aexoropoe ysenuqeaue SbiXo

.oa 6 He (eM. ra6nuuy 4). 3To .z:taeT ocaosaaue nonaraTb, 'ITO npo.oyxrhl 

pe8KllHH nepe.llS'lH He SHOCSIT CYII19CTS9HHOI"O. SKll8118 S H86lliO.Il8QMbiA a~ 

4lex1-. 
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.Qns Toro, 'IT06hl ouesun. ce'leJIHe o6paaoaaHHSI 
8 He , Ballo 3H8T& 

yrnoaoe pacnpeJleneBHe STHX Slllep B peaKJlHSIX C TSI~enh!MH HOJI8MH, CeA

'ISC T8KHX Jl8JIHbiX HeT, H noSTOMY Jln51 rpy6oA OlleHKH Ce'leHHA 6binO CJlena

HO npellUono~esue o6 H30TponHoM ucnycKaJIBH 8·He (eM. Ta6n. 4). Ecn11 
8 

aocnon&aoaaTbCSI ll8HBhiMH no yrnoaoMy pacnpeJleneHHD He npu cnos-
211llr. /8/ 8 

TaHHOM JleneHHH ..,;£ , TO BhiXOilhl He·, npBBelleHJihle a Ta6n.4, 

aoapacTyT sa 50%. 

• 
Ta6nBua 4 

PeaKilHB u 2 8 He•t CM u eRe'/ u t 

238 u + 18 0 (5,4+1,6 )·10-2
9 

(8,6+1,0) •10-5 

238 u + 12 c (4,2;1,3) •10-
29 - -5 

(4,8+1,5)·10 

197 Au+ 18 O (1,7+0,5)·10-
29 (2,6 :o,s )•10-5 

t97Au+ 12c (0, 7;0,2) ·10-
29 

(2,8fo,7 > ·10-
5 

11HTepeCHO Cp8BJIBTb 3H8'1eJIH51 BbiXOil8 
8 He ,oTseceHBhle K paaHOMY 

'IHCny JleneHBA, .Qng STOro, HCnOnh3Y51 H3BeCTJibie 3H8'1eHIUI Ce'leJIHA llene
/13 14/ 

HHSI HBU H 197 Au npH p83HhiX SHeprHSIX 12 C H 1IU ' 1 MO~JIO 

Bbi'IHCnHTb f u t (E) d R ~: Jlns acnom>aoaassoro llHanaaosa sseprHA 

12C H 180 H BHeCTB nonpaaKy H8 STOT K0$4J4lHilHeHT. nony'leHHble nocne. 

aaelleHHSI TaKoA nonpaaKH ll8HH~ Jlnfl BbiXOJla 8 He npuaelleHbi TaK~e a 

Ta6n. 4. 

Ha puc. 2, rile npellCTaaneHbi nony'leBHbie ll8HHhle, MO~HO BHileTb ae

KOTOphiA poeT BhiXOila 
8 He npH yaenH'IeHHH napaMeTpa Z 2 I A • 0JlHaKo 

9TO; 9~KT HeaenHK (npHMepHO llByKp8THOe yaenH'I9HHe npH H3MeHeHHH 

Z2 1 A oT 84,6 .c10 89,4). 

803MO~JI01 STO CBSI38HO C TeM, 'ITO nepeH8Chlll19HHOCTb weAKH HeA

TpOH8MR Mano H3MeHseTcs ao acex accneJloaaHJihiX peaKuHsx. EcnH { 

8 

nOCTOSIHHO DO O~eMy B npouecce JleneHH511 TO OHO H3M9H519TC51 acero nJIWb 
. 197 12 238u 18 

Ha 6% npH nepexolle OT pe&KilHH Au + C K peaKUHH + 0 . 

B cny'lae 
6 He ~ paaso 2 BMecTo ., 1 ,5 a cnyqae HccneJloaaHHhiX 

KOMnayHJl-SIIlep, H1 T8KHM o6p830M1 SlllpO 6 He MO~eT B03HHKHyTb nJIWb 

38 C'leT llOBOnhHO CHnbJIOA ~DKTY81lHH 'IHCna HeATpOHOa, 

Ha pRe. 2 Jlns cpaaseHHSI :raK~e npHaeJleHbi JiaHHhle o ah!XOile 6 He 
2112 (1 2 4 7/ npH JleneHBH Slll9p TennoabiMH He:I!:TpOHaMR H CUOHTaHJIOM JleneHHH C 1 

' 1 
1 

npH 9TOM a Ka'leCTae onopsoro 3H8'19HH51 HCnon&30aanHCb 86ConDTHhle .ahJ-
/15 16/ . 

XOJlhl a -'laCTHil no JlaHHhiM pa6oT ' .• BHJlHO, 'ITO aepoSITHOCTb uc-

nycKaHHSI 8He cna6o H3MeHSieTC51 OT SlllP8 K SlllPY, 

B 3aKnD'I9HHe aaTOphl C'IHT8DT CaOHM npHSITHbiM JlonroM abip83HTb 

6narOJlapHOCTb n.A. Py6HHCKOA, H.A. ryHJlOpHHy 3a noMOIIlb a C03JlaHHH SK

cnepHM9HTanbHOA ycTaHOBKH H npoaeJleHHH sKcnepHMeHToa, K.A. raapHnoay 

38 H3rOTOaneHH9 MHW9H9A1 8 TaK~e rpynne 9KCnnyaT81lHH UHKnOTpOH8 

Y-800 ao rnaae c B.A. 3arepoM 38 o6ecne'leHHe 6ecnepe6oAsoA pa6oThl 

llHKnoTposa. 

AaTophl DpH3JiaTen&Hbl B.B. BonKoay R IO.n. rasrpCKOMy 38 non93Hhle 

o6cy~Jl9HHSI H ll9HHbi9 3aMe'laJIHSI, 

n H T e p a T y p a 

1, s.w. Cosper, J, Cerny, R.S. Gatti. Phys,Rev., 154, 1193 (1967), 

2, S.L. Whetstone, 'I'.D. Thomas. Phys.Rev., 154, 1174 (1967). 

3. G.M. Raisbec, 'I',D. Thomas, Phys.Rev,, 172, 1272 (1968). 

4. 'I'. Krogulski, J. Chwaszczewska, M. Dakowski, E. Piasecki, 
M, Sowinski, J, 'l'ys. Nucl.Phys., A128, 219 (1969). 

5, B.H. AHJipeea, B.T. HelloneKHH, B.M. Poroa • .fiJiepHaSI ciJH3HKa, ~. 

88 (1868). 

8 



6. B.H. AHApeea, B.T. HeAODeKBH, B.M. Poroa. SIAepaasr !llsasKa, i, 

28 (1969). 

7. A.A. Bopo6&ea, B. T. fpa'leB, M.A. KoHAypoa, A.M. HsKTBH, D..M. Cens

aepcToa. npenpBHT «<ITM-167, neasurpaA, 1969, 

8. A.M. Baa&, B.M. ron&AaHCKBI, SI.B. 3en&AOBH1'1. Y«<IH, ~ 211 (1960). 

9. G.'l'. Garvey, J. Kelson. Phys.Rev., Lett., ·~ 197 (1966). 

10. IO.U. OraaecSIH. AaTope!llepaT AHCcepTallBB aa coscKaaae y'leHoA cTene

HB AOKTOpa !llH3HKo-MaTeMaTB'IecKHX sayK, 7-4540, OMSIM, D.f6aa,1969. 

11. C.M. Lederer, J.M. Hollander, I. Perlman. '!'able of Jlsotopes. 

New York, London, Sydney (1967). 

12. R.M. Diamond, ,A.M. Poskanzer, F.S. Stephens, W.J. Swiatecki, 

D. Ward. Phys.Rev.Lett., _gQ, 802 (1968). 

IS. T.D. 'l'homas. Phys.Rev., 116, 703 {1959). 

14. G.E. Gordon. Preprint UCRL-9083, Berkeley, Califomia (1960). 

15. 'l'.D. 'l'homas, S.L. Whetstone. Phys.Rev., 144, 1060 (1966). 

16. M. Marshall, J. Scobie. Phys.Lett., 23, N10, 583 (1966). 

PyKODHCb DOCTyDHna B B3A81'8nbCKHA OTAen 

17 HIDHSI 1970 rOA8o 

10 

~ '~0 c, 

4 

PHc. 1. CxeMa 3KcrrepHMeHTanbHoil: ycTaHOBKH. 1 - KonnHMaTop, 2 - MH

weH&, 3 - noanmKKa MHWeHH, 4 - c6opHHK aoep 
6 He , 5 ,... nornoTH Ten&

HaH 4Jonhr'8 (AI), 6 - A9T8KTOp 1 7 - CBHHUOB8SI 38WHTH8SI CT9HKa. 
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P11c, 2. 3aBIICHMocrb BbiXo.Qa SJ.Qep 
6 He or napaMerpa Z 2 I A aeJISJWePo· 

CSJ KOMIT8YHLI-H.Qpa: a)- LIBHHb!e 113 paOOl'hl /7/, 6)- .Q8HHhie liS paoOThl /4/ 
B)- L18HHhle 113 paoOl'hl /I/, P )- .Q8HHhle 113 paoOTbl /2/ 
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