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KaK H3BeCTHo, PH.ll aKcnepHMeHTan bHhiX .llaHHhiX ( cM.,HanpHMep, Ill ) yKa3hiBaeT 

4 
Ha B03MO)!{HOCTb cywecTBOBaHHH BHpTyanbHoro ypoBHH H.llpa He

2 
c aHeprHeA B036y)!{-

/2/ 
aeHHSI -v 22 Maa. AHanH3 1 npoH3Be.lleHHhil!: Ea3eM H CMopO.llHHCKHM , noKa3an, 'ITO 

9TH aKcnepHMeHTanbHhre aaHHbie MO)!{HO xopowo cornacoaaTb co cne.lly!OlUHMH xapaKTe

pHCTHKaMH ypoBHH: nonHhiA MOMeHT H 'le THOCTb 2 · H H30TOITH'IeCKHA cnHH T=O. TaK 

KaK aHeprHH ypoBHH npeBhrwaeT aHeprHIO CBH3H npoToHa ( 19,8 Maa) H HeATpoHa 

(20,6 M9B) B Sl,llpe renHH 1 TO BpeMSI )!{H3HH B036y)!{,lleHHOrO COCTOSIHHSI O'leHb Mano 

( wHpHHa ypoBHH "' 2 Maa), H 9KcnepHMeHTa nbHoe o6Hapy)!{eHHe ero KpaAHe 3aTpy .llHH-

TenbHO, 

B HacToHweA pa6oTe caenaHa nonhiTKa oueHHTb aepoHTHOCTb B036y)!{.lleHHH H.llpa 

4 
He2 B peaKUHHX 

( 1 ) 

- 4 -n + He2 -+ n + T + p (2) 

npH 9HeprHH na,lla!OWHX n- -Me30HOB OKono 150 Maa. 

/3/ 
PeaKUHH ( 1) H (2) HccneaoaanHCb c noMOWbiO .llHcPcPY3HOHHOA KaMepbi , Hanon-

HeHHOA renHeM .llO ,llaBneHHSI 18 aTM H ITOMeWeHHOft B MarHHTHOe none 12 000 rc, 

KaMepa 9KCITOHHpOBanacb B ny'IKe n- -Me3 0HOB OT CHHXpOUHKnoTpoHa 06oe,llHHeHHO-

ro HHCTHTyTa Sl.llepHblX HCCne,llOBaHHl!:, npH .llBYXKpaTHOM npOCMOTpe OKOnO 30000 CTepeo

cPOTOrpacPHA 6binO Haft,lleHO 1802 cnyqag B3aHMO.lleACTBHSI n- -Me30HOB C H,llpaMH 

renHHo J.1.lleHTHcPHKaUHSI 9THX cnyqaeB, npOR3Be.ll9HHaSI C ITOMOWbiO KHHeMaTH'IeCKOft 

o6pa60TKH penpoeKUHOHHb!M MeTO.llOM, IT03BOnll:na Bbi,llenHTb H3 o6wero 'IHCna 304 cny

qag peaKUHH ( 1) H 87 cnyqaeB peaKUHR (2 ), nonHoe Ce'leHHe rr- -He- B3aHMO.lleA

CTBHSI1 ceqeHHe Heynpyroro n- -He-a3aHMO.lleftCTBHSI H Ce'leHHSI peaKUHft (() H (2) 

onpeaeneHbi nyTeM no.llC'IeTa nonHoA ,llnHHbi TpeKoB n- -Me3oHoB B KaMepe H paBHbi 

rJ -27 2 r.' -27 2 
COOTBeTCTBeHHO Ut•(254:t_16)•10 CM 1 Uin =(171:t_l2)•10 CM, 

c -27 2 
\,]~=(537_6) • 10 CM 1!: 

r -27 2 
U,a=( 11,3::!:_2,3) • 10 CM , 

EcnH npe.llnono)!{HTb, 'ITO peaKUHH qepe3 B03 6y )!{.ll9HHoe cocTOHHHe 

n-H4 -H4*- 3 + ~ -+ n + e 2 -+ LI + He 2 + n (3) 

( 4) 

• 



• 

4 

HDYT C 38M8THOH B8pORTHOCTbiD 1 TO B CHCTeMe U8HTpa HH8pUHH H 8 cPO H e WHpOKOrO 

HMITYilbCHOrO cneKTpa Heyrrpyro pacceRHHb!X fl- -Me30HOB OT pe8KUlf H ( 1) H (2) 

DOil:>Ken Ha6niDD8TbCR nnK npn nMnynbce P:ro = 215 Maa/c c nonywnpmw.H, on p eDe

nReMoii '3H8preTH'ieCKHM p836pOCOM I!8D8IDWHX fl- -M e30HOB 1 OWH 6K 8MH H3MepeHHH 

H WH pMHOH ypOBHR . 3KcrrepHMe!iT81lbHb!H HMITYilbCHbiH cneKTp fr -Me30HOB OT p eaK

UHH ( 1) B c.-u.H., I!OCTpOeHHb!H DllR 127 cnyqae a, DOIIyCK8IDWHX H3MepeHHe HMIIynb

ca p acceRHHOrO fl- -Me30H8 110 paDHycy KpHBH3Hbl C TO'iHOCTbiD He xy:>Ke 10% 

(DnnHa TpeKa pacceRHHoro rr- -Me3oHa > 4 eM), rrpHBeDeH Ha pHc. I. Ha pnc. 2 

npeDCT8BileHbl 8 KCnepHM8HT81lbHbJe HMnynbCHbie cneKTpb! fl- -Me30HOB OT peaKUHH (2) 

B C.U.H.: 8) cneKTp, paCC'iHT8HHb!H no H3M8peHHblM yrnaM B b!ll8 T8 BTOpH'IHbiX qac-

THU H HMIIyllbCY II8D8IDIUero fl- -M830H8 ( 86 C JlyqaeB), 6) cneKTp DllR 42 cnyqa-

ea, DOIIYCK8IDlUHX H3M8p8HH8 HMnyllbC8 no paDHycy KpHBH3Hb! C TO'iHOCTbiD He Xy:>Ke 

10% • 

.[lnR o ueHKn ceqeHHH Bo36y:>KDeHnR ypoBHR 22 Mas ace cnyqaH, norraawne a 

nHTepaan n MriY llbCOB 180 Msa/ c < P,. < 250 Msa/ c ( 38WTpnxoaaHHbie o6nacTH 

pnc. 1 H 2), 6biilH nODBeprHyTbl DOIIOilHHTellbHOH 06pa60TK8 C U81lbiD Bb!RCH8HHR 1 B bJ -

IIOIIHRIDTCR llH DllR HHX Cll8DYIDIUH8 KHH8M8TH'i8CKH8 ycnOBHR, 06R38T81lbHbie DllR 

peaKun ii ( 3) H ( 4), HDYIUHX qepe3 B036y:>KDeHHOe cocTORHH e : 

4il 
I. BeKTopbi HMnynhcoa He

2 
, T H P DOli :>KHbi 6bJTb KOMnnaHapHbi. 

3 
2. Yrnhi , cocTaaneHHbie HaiJpaaneHHRMH BbiileTa He

2 
, T H P c I!peDnonarae-

44' 
MbiM HanpaaneHHeM BbineTa He

2 1 DOil :>KHbi 6biTb He 6onbwe 

4* 3 
yrnoa B biileTa yKa38HH biX 'i8CTHU rrpH pacrraDax He2 __. H e 2 

B na6.CiiCT • KOOpDHH8T. 

M8KCHM81lbHO B03M0)KHb!X 

4* 
+t1.HHe

2
-T+P 

3 4* 
3. 3 neprHH qacTHU He

2 
, T H P a CHCTeMe IIOKOH He

2 
DOll :>K Hbl ne )K 81'b 

4 * 
B HHT epaane DOIIYCTHMb!X '3HeprHH , COOTBeTCTBYIDlllHX paCII8DY He

2 
HOro COCTORHH R C 8HeprHe.if B036y:>KD8HHR 22:t_1 Msa. 

H3 B036Y:>KDeH-

YK838HHb!M KHHeM81'H'ieCKHM ycnoBHRM B rrpeDell8X TO'IHOCTH H3MepeHHH y DOBileT

B C pRIDT 7 cnyqaea pe8KUHH (1) H 7 CJlyqaeB peaKUHH (2), 'iTO COOTBeTCTByeT B e px-

4 -27 2 
Heii rpaHHue ceqeHnR ao36y:>KDeHHR RDpa He

2
, paaHoif 3,8 • 10 CM • TaKoif M81lbiH 

BKI18D peaKUHH (3) H (4) B IIOilHOe ceqeHHe HeyiJpyroro o- - He-B38HMODeHCTBHR 

( <.2,2%) cornacyeTcR c pe3yllbT8T8MH 9KcrrepHMeHTOB Xo¢cTaDTepa H Dp. 
141 

/5 I 16 I 
THpeHa n Dp. , H CHnoaa H 'fHMa , a KOTOpbiX T8K:>Ke 6biilO o6Hapy:>KeHo 



5 

4 
'Ipe38hi'l8HHO Manoe 8nH51HHe 8035y)K.QeHHOrO COCT051HH51 He

2 
IIpH HeyrrpyrOM pacceR-

HHH H8 renHH 9neKTpOH08 C 9HeprHeH 400 ~98 H IIpOTOH08 C 9HeprH51MH 185 ~98 H 

95 ~98, 

Pe3ynhTaThi HacToRwea pa5oTbi II0380n51JOT- TaK)!(e 3aKnJO'lHTh1 'ITO Ha5nJO.aa8waR-

/7 I ± 4 + 
C51 Ko3o.aae8biM H .ap. yrno8a51 Koppen51UH51 8 pe8KUH51X fi + 11=')... n- + T ~ p 

4 
IIpH 9HeprHH 300 ~98 He MO)!(eT 5hiTh 05b51CHeHa 8035y)!( .QeHHbiM COCT051HHeM He

2
, 

Bbipa)!(aeM 5naro.aapHOCTh B.n • .Ll)!(enerro8y, P.~. CynRe8y H IO.A. Wep5aKo8y 3a 

ueHHhJe o5cy )!(.QeHH 51, 

PyKOIIHCb IIOCTYIIHna 8 H3.U8TenbCKHH OT.Qen 

29 .aeKa5p51 1960 ro.aa. 
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