
06'bE1U1HEHHbIH vIHCTvITYT 5lllEPHblX vfCC.JlEllOBAHMH 

na6oparopHR B~COKHX 9HeprHA 

cf)H3HqECKHff HHCTHTYT KM. n.H. nESE.OEBA AH CCCP 

P-322 

r .B. >KaaHos, n .K. M apKos, B.H. CTpen&uoe, M .H. TpeT&.11Kosa, 

I T..{)KeH ny-HH R M.r.Wacppaeoea 

BTOPI-1LJHbIE .3BE3ilbl, 

B03HI-1KAIOWI-1E nPH B3A:HMOLIEYICTBHH 
"' 

nPOTOHOB C 3HEPf"vf EvI 8,7 B3B 

C 51.[{PAMI-1 Cl>OT03MYnbCHH 
~~ {9.f9/73r/ t'3/ -e,IIP-6/J .. 

,Oy6Ha, 1959 roa 

. ' 



P -322 

r.B • .>K.aaHOB, n.K.MapKOB, B.H.CTpellbUOB, M.J.1.TpeTbSIKOBa, 

l.{)l{eH ny-HH H M.r.WacppaHOBa 

B TOPJ.1 l.fH bl E 3B E3.U bl, 

B03HJ.1KAIDWJ.1E nPJ.1 B3AJ.1MO.UEvICTBJ.1J.1 

nPOTOHOB C 3HEPrJ.1Evi 8,7 B3B 

C .8.UPAMJ.1 ¢0T03MYJlbCJ.1J.1 



A H H o T a u H R 

I,13yqanHCb BTOpH'IHbie B38HMOD.eHCTBHR 5bICTpblX HeHTpOHOB, npoTOHOB 

H 1\ -Me30HOB B cpoT03MynbCHOHHOtt CTOnKe, o5ny'leHHOtt npOTOH8MH C 3HeprH-

ett 8,7 Bas. 

C.uenaH Bb!BO.U O TOM, 'ITO B cpe.uHeM Ha 3Be3.UY B03HHKaeT 0,68 ±_0,07 

5bICTpbI X HettTpOHOB~ 5bICTpbIMH HyKnOH8MH yHOCHTCR /55_±9/%, a 5bICTpblMH 

1{ -Me30H8MH-/33.:!: 9/% 3HeprHH nepBH'IHOI'O HyKnOHa. 



Bae.ueHHe 

npH H3y'leHHH B38HMO.ll eAcTBHSI HyKn0H0B 6onblllHX 9HeprHA C HyKn0H8MH H 

H.upaMH npe.ucTaBnHeT onpe.ueneHHbIA HHTepec pacnpe.ueneHHe sHeprHH Me:>K ay 

BT0pH'IHblMH HyKn0H8MH H '1l -Me30H8MH. TaK, .ll8HHbie pa60Tbl [1) npHBo-

.ll SIT K BbIB0.llY 0 cpe.uHeA nepe.uaqe 70% HaqanbHOA 9HeprHH 6bICTpOMY HyKn0HY 

nocne CT0nKH0BeHHSI HyKnoHa C 9HeprHeA 3-40 BsB C nerKHM Sl.llp0M, npH B3aH

"M0.ueACTBHH npoT0H0B C 9HeprHeA ~ 9 B~B C Sl.llp8MH q:JOT09MynbCHH .uonSI 
r-- . 

9HeprHH, YHO CH M0A 6bI CTpb!MH Jc -Me3 0H8MH, C0CTaBnSleT /20-40/% 9HeprRH 

nepBH'IH0ro npoT0Ha [2] I a no .ll8HHblM pa60Tbl [3] .ll0nSI 9HeprHH, YHOCHM0A 

0.llHHM 6bICTpb!M BT0pH'IHblM HyKn0H0M, C0CTaBnSleT /40±._20/%, 

UenbIO HaCTOSIIUeA pa60Tbl SIBnSleTCSI oueHKa 9HeprHH 6bICTpblX HyKn0H0B 

H ~ -Me30H0B, o6pa30BaHHhlX npH B3aHM0.lleACTBHH np0T0H0B C 9HeprHeA 

8,7 BsB C Sl.llp8MH q:JOT09MynbCHH, Ha 0CH0Be aHanH38 BT0pH'IHblX 3Be3n . 

M eT0DHKa sKcnepHMeHTa 

Pa6oTa npoB0.ll Hnacb Ha CT0nKe, co6paHHOA H3 100 cnoeB aMynbCHH THna 

Hl1Kct>l1-P, o6ny'leHHotl: BO BHyTpeHH eM n y qKe npoT0H0B c aHeprHeA 8,7 Baa 

Ha CHHXpoq:Ja30TpOHe O 6be.llHH e HHOro HHCTHTyTa 51.UepHblX Hccne.uoBaHHA C no

M0IUb!O nnyH)KHpy10mett MHlll eHH, CTonKa 6b1,ra noMemeHa B B8KYYMHb!A KOHTeA

Hep H3 Hep)KaB e IOmeA CTanH C TOnIUHHOA CTeH0K 3 MM. 

noHcK a a e a.u n p oa o.u HncS1 no nnoma.uH c yaenH'leHHeM 300x. 

ilnSI paa.ueneHH SI 3Be3.ll, Bb!3BaHHblX BT0pH'IHbIMH 6bICTpblMH HeATpanbHbI

MH H aapSl>K e HHblMH '18CTHU8MH, B 274 BT0pH'IHbIX 3Bea.uax 6binH npo.uon>KeHbl 

cnenbI 6 hicTpbIX 'lacTHu, .ua IOIUHX H0HHaauHIO 1 ~ 1,4 )
0 

xi, no HX BbIXo,ua 

H3 CT0nKH HnH n o CBSl38HH0A 3Be3,llbl, Ha 0CH0BSHHH aHanH3a aTHX npo.uon)Ke

HHA BT0pH'IHbie 3Be3,llbl 6binH KnaccHq:JHUHpoBaHbl cne,uyIOIUHM o6pa30M: 

1. EcnH B 3Bea.ue HMerrcSI X0TSI 6bI 0.llHH cne.u 6bICTpoA '18CTHUbl B 

HanpaaneHHH aa.uHeA nonycq:iepbl C yrnoM B nn0CK0CTH aMynbCllH > 2° 0TH0CH-

x/ 1 qepea O M b! 6y,ueM BCIO.llY o603H8'18Tb H0HH38UHIO np0T0H0B C aHep-

rHeA 8,7 Baa, 
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T enbHO HaITpaBn e HH51 IT Y 'IKa, TO ee C'IHTanH Bb!3BaHHOA BTOpH'IHOl!: aapH :>K eHHOl!: 

qacTHueA. npH 3TOM B 1.1u e HKe 'IHCna TaKHX 3Bea.u .uenaeTC51 O W H 5Ka ~ 1 % • 

2. EcnH B 3Bea.ue HMenHCb TaKHe c~e,Ubl TOnbKO B HaITpaBn e HHli ITepe.uHeA 

ITOnyccpepbI, TO 3Bea.uy C'IHTanH Bbl3BaHHOA 5bICTpblM Hel!:TpOHOM / c 3H e prHeA 

> 500 M 3B/. n pH 3TOM, qHcno 3Bea.u, o5pa30BaHHbIX HeHTpOHaMH, C ~~ = 1 

3aBbIWaeTC51 Ha /18.± 8/%, rnaBHblM o5pa30M, aa C'IeT BTOpHqH blX aapH :>K eHHblX 

'IaCTHU' n eTH IllHX B HaITpaBneHHH aa.uHeA ITOnyccpep bl. 

PeaynbTaThl 3KCITepHMeHTa 

B Ta5nHue 1 ITpHBe,ueHO pacITpe.ueneHHe ITO 'IHcny 5 bICTpblX q acTHU ~~ 

.unH 3Bea.u, Bbl3BaHHblX 5bJCTpblMH Heli:TpOHaMH, Y:Hcno 3Bea.u C \'\_ ~ = 1 y MeHb-

weHO Ha 18% B COOTBeTCTBHH c ITpHBe.ueHHbIMH BbIWe peaynbTaTaMH . 

.DnH oueHKH cpe.uHeA 3HeprHH 5bICTpbIX HyKnOHOB O.UHH H 3 aBTOpOB [n.K.Ml. 
ITpe.unO )K Hn BBeCTH B paCCMOTpeHHe OTHOCHTenbHYIO BepoHTHOCTb IT 0 51BneHH51 

3Be3.a C 'IHCnOM 5bICTpb!X qacTHU .\\.~ '>, 3 H 

1 
,N ~ \\~ ~,) 

JJ l \\s ~ i, 
h.!, ~ 1: 

AHanH3 3KCITepHMeHTanbHhlX .uaHHhlX ITO B3aHMO,uel!:cTBHIO ITp OT0H0 B C H.apa

MH cpoT03MynbCHH ITpH pa3Hb!X 3HeprHHX [3],(4] ITOK83bIBaeT, 'IT O 3 aBHCHMOCTb 

ic) nHHel!:Ha B HHTepBane 3HeprHA E oT 3 .uo 9 EaB /pHc.1/, a aTo cymecT-

BeHHO ITPH oueHKe cpe.aHeA 3HeprHH BTOpHqHhlX HyKn0HOB ITPH HeMOHOXpOMaTH'Ie

CKOM CITeKTpe. n o .u o5HOH 3aBHCHMOCTH .unsi 3Bea.u, o5pa30BaHHblX Hel!:TpOHaMH, 

Henb3SI ITOCTpOHTb, TaK KaK B nHTepaType HeT COOTBeTCTBYIOillHX .uaHHbIX. O.uHa

KO, MO)K HO ITpe.uITono )K HTb, qTo aaBHCHMOCTb 1lE) .unH 3Bea.u, o5paaoBaHHbIX 

ITpOTOHaMH H HeHTpOHaMH, 0.UHHaK0Ba H Tor.ua M0:>KHO oueHHTb cpe,uHIO lO 3Hep

f'HIO paccMaTpHBaeMbIX 3Bea.u, o5pa30BaHHblX Hel!:TpOHaMH, HCITOnb3YSI 3aBHCHMOCTb 

'\.~~ .unsi 3Bea.u, o5pa30B8HHb!X ITpOTOHaMH. 

.DnH paccMaTpHBaeMbiX 3Bea.u, o5pa30BaHHblX HeHTpOHB.MH, ~ =-0,12!,.0,03:tV 

'/I.I 
Bc 10.uy B pa5oTe yKa3aHbl nHWb CTaTHCTH'I e CKHe OWH5KH. 
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TaKOMY 3HaqeHHIO '1 COOTBeTCTByeT 9HeprHH /3.7 ±.0,5/ BaB. Cpe.aHIOIO SHep-

rHIO 3Bea.a, o6pa30BaHHhIX HeHTpoHaMH, MO:>KHO orrpe.aenHTb H .apyrHM MeTO.llOM, 

HCnOnh3YH H3BeCTHYIO 3aBHCHMOCTb .anH 3Bea.a, o6pa30BaHHhlX npoTOHa-

MH t5l, aHanorHqHo ToMy, . KaK sTo 6b1no c.aenaHo B pa6oTe [3] .anH onpe.ae

neHHH aHeprHH 6bICTpb!X aapH:>KeHHh!X qacTHU. Cn e .ayeT OTMeTHTh, qTo &TOT Me

TO.ll He HBnHeTcH nonHOCTb!O He3aBHCHMb!M OT nepBoro MeTo.aa. yf3 pacnpe.aene

HHA no \'\!> aB e a.a, BhI3BaHHhIX npoTOHaMH pa3HhIX 9HeprHA l4) , MO:>KHO oue

HHTh .aonIO 3Bea.a, 'o6pa30BaHHb!X H0HTpoHaMH, C ~:, = o, COOTB0TCTBYIOWYIO cpe.a

HeA SHepra.0: 3,7 BaB. vf x .aon :>K HO 6hITh 37%. CywecTBeHHO npH aToM, qTo 

npoueHT 3B03.ll C Yl:, = 0 nHHeAHO 3aBHCHT OT 9HeprHH B o6nacTH 3-6 89B [4] • 

TaKHM o6pa30M, qHcno 3Bea.a, o6pa30BaHHb!X HeATpOHaMH, .aon:>KHO 6b!Tb 192, , 
IC yqeTO M 3Be3.a C tis= 01. Cpe.aHee qHcno 6b!CTpbIX qacTHU, npHXO.llHWHXCH Ha 

Hel!:TpoHHYIO a Bea.a y, paBHO 'ff5 = 0,97 ±_ 0,08 ; OTCIO.lla cpe.aHHH SHeprHH HeA-

TpOHHhlX 3Be3.ll nonyqa e TCH paBHOA /3,3 ±. 0,5 / BsB. 

KaK BH.llHO, o6e oueHKH cornacy!OTCH B npe.aenax OWH60K. By.aeM cqHTaTb 

cpe.aHeA SHeprHeA 6hlCTphlX HeATpOHOB cpe.a Hee 3HaqeHHe 9HeprHH, nonyqeHHOe 

onHCaHHh!MH Bb! W e .llBY M H M eTo.aaMH, T.e. /3,5.:!:0,5/ BsB. Cpe.aHeA 9HeprHeA 

6hICTpb!X npoTOHOB 6 y.aeM c qHTaTb TaK)Ke /3,5..± 0,5/ BsB. 

ConocTaBTIHH qHc n o HaA.a eHHbIX 3Bea.a, o6pa30BaHHh!X HeATpOHaMH, H 3Be3.o, 

Bbl3BaHHhIX aapH )KeHHblMH qacTHUaMH C HOHH3auHeA , . ~ 1,4 1 , MO)KHQ oue-
0 

HHTh a6conIOTH Oe qHcno 6bICTpb!X HeATpOHOB, npHXO.llHWHXCH B cpe.aHe M Ha 0.llHY 

3Bea.ay, cqHTaH c e q e HH e B3aHMO.lleACTBHH BTOpHqHb!X aapH:>KeHHhlX qacTHU H HeA

TpOHOB 0.llHHaKO Bb!M H H e 3aBHCHWHM OT SHeprHH. Tor.aa B 0.llHHaKOBhIX reoMe

TpHqecKHX ycnOBHHX qHcno BTOpHqHb!X 3Bea.a nponopuHOHanhHO qHcny B03HHK

WHX B nepBHqHoA aBea.ae qacTHU. Ha pHc.2 npHBe.aeHo yrnoBoe pacnpe.aeneHHe 

6b!CTpb!X aapH)K e HH b! X qacTHU, Bbl3Bc113Wttx BTOpHqHbie 3Be3.llhla C nonpaBKaMH H 

0 0 
6ea nonpaBOK Ha He9cpcpeKTHBHOCTb perHCTpauHH 3B03.ll B HHTepaane O - 5 • a 

TaK)Ke yrnoBo e pacnpe.aeneHHe 6b1cTpb1X /c HOHHaauHeA 1 ~ 1,4 JO / aapH:>KeH

HhIX BTOpHqHb!X qacTJUl B HHTepBane OT o0 
.llO 90°, no .aaHHh!M pa60Tbl [ 3} • 

4To6bI o6a pacnpe.a eneHHH coBnanH, Hy :>K HO BBecTH nonpaBKY Ha reo M&TpHqecKHe 

ycnoBHH .llTIH 3Bea.a, o6pa30BaHHbIX 6b!CTpb!MH aapH:>KeHHb!MH qaCTH"l aMH, BbIJie-

0 
TaIOWHMH no.a yrnoM 20 K HanpaBneHHIO nyqKa. n ocne aToro oKa.:ianoch, 

qTo 192 3B03.llaM, o6paaoBaHHhlM HeATpOHaMH, COOTBeTcmyeT 857 3Be3.a OT 
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6 bICTpbIX 3apSI )KeHHbIX qacTHU. vrx pacnp en eneHHe TIO M HO )K eCTBeHHOCTH npHBeneHo 

B Ta6nHue -1-1. 

BBHllY Toro, qTo cpenHSIH aHeprHH Hei!.TpOHOB, B bl3bI B aI01UH X Ha6n 10n aeMbie 

3 Be3nh1, BenHKa, cnenyeT npennono)KHTb 1 qTo nH W b H e3 Haq.1fT e nbH bii!. npoueHT 

0 
aTHX Hei!.TpOHOB MO )K eT neTeTb non yrnOM > 20 K HanpaBn e HH IO n yqKa nepB.lfqHbIX 

IlpOTOHOB. noaTOMY reoMeTp.lfqecKHe nonpaBK.lf n nsi: 3 B e3n , o6pa30BaHHblX H e HTpo-

0 0 
Ha M H, He BBOll.lfn.lfcb. B yrnoBOM .lfHTepBan e O - 90 Hcn y cKaeTC SI B cpen H eM 

Ha OllHY nepBHqHy!O 3Ee3ny 3,03 6bICTpbIX 3apH )Ke HH bIX qacTH U bl [.3] • TaKHM 

o6pa30M, cp e nHee q.lfcno 6bICTpb!X Hei!.TpOHOB Ha 3Be3ny 

192 X 3 1 03 
857 0,68±.0,07. 

npHHHMaSI, qTo TIP.If B38.lfMOllei!.cTB.lf.lf npoToH-Si n po B 0 3HHKa eT Oll.lfHaKOBOe qucno 

6bICTpblX npoTOHOB H Hei!.TpOHOB, cpenHSISI aHeprHSI KOT0p blX ou eHeHa BbIWe , n o 

n y q.lf M , qTo aHeprHSI, YHOCHMaH 6bICTpbIMH HyKnOHa M .lf B p a cqeTe Ha OllHY 3B e 3n y, 

6yn eT paBHa /4,8 ±. 0,8/ BaB, T.e. /55 ±. 9/% aHeprHH nepBHqHo r o rrpoToHa , 

Cnen yeT OTMeTHTb, qTo ecnH 3Be31lhl, o6pa30BaHH bie HeH T pOHaMH H npo T o -

HaMH, HMeIOT pa3nHqHyIO 3aBHCHMOCTb "'-~lE) , TO aTo o6cT OHT enbCTBO IIpH-

B eneT K 3aHH )K eHHIO aHeprHH HyKnOHOB, onpeneneHHO H llBYMSl OIIHC a HH bl M .lf B b!We 

MeTonaMH. OnHaKo 1 npH aTOM nononHHTenbHOe q.lfcno 3Be3n 1 o6pa3oBaHH bIX 

Het!.TpOHaMH 1 C \'\.!, = 0 nonyq.lfTCH, Hao6opo-r, 38BbIWeHHbIM, TaK qTo c pen HHH 

8HeprHSI, YHOCHMaH HyKn0HaMH, H3MeHHTCH HecymecTBeHHO. TaK, HaIIpHMep, 

ecnH aHeprHSI Hei!.TpoHOB 6bma 3aHH)K eHa Ha 1 BaB, To aHeprHSI, yHocHMaH 6 bICTpb1-

M.lf HyKnOHa MH. 

TOHa. 

cocTaBnSieT B cpenHeM /63.± 9/% aHeprHH nepBHq Horo npo-

3HaSI cpe.ctHIOIO aHeprHIO, YHOCHMYIO 6bICTpblMH HyKnOH8MH, a T8K )K e cpen

HIOIO aHeprHIO si:nepHoro pacmenneHHSI, paBHYIO /1,0 ±. 0,1/ BaB Ha 3B e 3ny, co

rnacHo pa6oTe ( 3] , MO)KHO oueHHTb cpenHIOIO cyMMapHylO aHeprHIO 6 bICTpblX 

TI - Me30HOB. OHa oKa3bIBaeTcSI paBHOi!. /2,9 ±. 0,8/ BaB B pacqeTe Ha 3Be3ny 

HnH /33 ±_9/% aHeprHH nepBHqHoro npoToHa. 

B npenenax CTaTHCTHqecKoi!. OWH6KH aTo 3HaqeHHe COBIIanaeT C pe3ynb

TaTaM H, nonyqeHHblMH B pa6oTe (2] • 



- 7 -

vf3 pa60Tbl [3J H3B8CTHO, '-ITO cpe.uHee '-IHCno 6hICTpblX 3apsDK8HHbIX '-laCTHU 

Ha 3883.UY paBHO 3, 2. EcnH Ha 3883.UY ITpHxei:iHTCSI 0,68 6bICTpblX ITpOTOHa, TO 

6bJCTpbIX lt -Me30HOB ITonyqaeTCSI 3,8.:!:0,3. TCJO.na cne.uyeT, '!To cpe.nHHH ITon-

HaH 9HeprHH 1l -Me30HOB paBHa /0,8.±0,2/ Eas, 

vf3no:>KeHHbJe .no CHX ITOp M8TO.Ubl oueHKH 9HeprHH BTOpH'-!HbIX qacTHU 6bmH OCHOBa

Hbl Ha OITpe.ueneHHH '-IHCna qacTHU B 3883.[lax, OiJtB30B8HHbIX 9THMH BTOpH'!H blMH '-IBCTHua

MH, HapH.ny C 9THM, HBMH ITpOH3B0.UHnHCb H3MeJteHHSI yrnoB BbineTa 6hICTpb!X '-IBCTHU B 

3883.UBX en$~ 2, KBK OTHOCHT81!bHO HaITpaBneHH.II ITepBH'IHOI'O ITpOTOHHOf'O ITY'IKB, TBK H OT

HOCHTenbHO HaITpasneHHSI reHepHpyIOUl8H qacTHUbI, ecnH ITOcne.nHSHI 6hma 3apSI:>K8HHOH, Oc

HOBHBSI 3a.uaqa 9THX H3MepeHHH 3aKnJOqanacb B pa3.u enemrn 3883.ll, Bbl3BaHH blX HyKnOHa

MH H M830HBMH 6onbWOA 9HeprHH, IT0CK0nbKY B ITOcne.uHeM cnyqae yrnOBbie pacITpe.ue-

x/ 
neHHSI .uon:>K Hbl 6hITb 3Ha'IHTenbHO 6onee WHpOKHMH 

ilnH BbJITOnH8HHSI yKa3aHHOA 3a.na'IH Ka:>K.noA 3883.[le uenecoo6pa3HO ~H

mtcaTb O.UHY yrnoByJO xapaKTepHCTHKy, HBITpHMep, Cp8.UHHif yron Bbl118T8 e 
6bICTpbIX qaCTHU OTHOCHTenbHO ITepBH'IHblX ITpOTOHOB, npH 9TOM Mbl MOf'm{ y6e-

.UHTbCH, 'ITO B cnyqae 3883.ll, o6pa30BBHHblX 3apH:>K8HHbIMH qacTHuaMH cpe.um1e xa-

paKTepHCTHKH,KaK ITpaBHno,Mano M8HSIJOTCSl ITPH ITepexo.ue K OTC'leTy scex yrnos OTHOCH

T81!bHO HaITpasneHHH reaepHpy10meA qacTHUhI, Ha pHc.3 ITpe.ncTasneHbI pacITpe.ue

neHHH ITO yrnOBhlM xapaKTepHCTHKaM BTOpH'IHhlX 3883.ll, Bhl3BBHHhlX HeHTpOHBMH 

I A I, 6bICTpbIMH 3apsi:>KeHHhIMH qacTHUBMH, HBITpasneHHhIMH ITO.ll yrnoM K ITep-

~ 10° /El H 7 10° /Bl. 

ileTanbHbIH aHa1!H3 pHc.3 IT03B01!SI8T ITpHHTH K cne.nyIOWHM BbIBO.[laM: 

1. 0THOlll8HHe 'IHCna 6hJCTpbiX ITpOTOHOB K 'IHcny 6bJCTpbIX HeATpOHOB ae-

3Ha'-IHT81!bHO ITpeBbl waeT e.u HHHUY • 

2. 0THOW8HHe 'IHCna npOTOHOB H M830HOB cpe.nH 'laCTHU, 06pa3yi01UHX 

3B83.[lbl C ~~~ 2, COCTaBnSleT 1,5 - 2, '-ITO SIBnHeTCSI CBH.U 8T81!bCTBOM 3Ha'-!H-

T81!bHO 6onee BhlCOKOA cpe.uHeA 9HeprHH ITpOTOHOB ITO cpaBH8HHIO C M830HaMH. 

xi 
8To CBSI38HO, so-ITepBbIX, C 6onee HH3KOA /s cpe.uHeM/ 9HeprHeH 

M830HOB ITO cpaBH8HHIO C HyKnOHaMH H, BO-BTOpbIX, C M8Hblll8H CKO

pOCTblO CHCT8Mbl ueHTpa HHepuHH HaneTaJOmeA H H8ITO.UBH:>KHOA cicTeMbl 

ITPH paBHhlX 9HeprHSIX M830HOB H HYK110HOB. 
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Ta 6 n Hu a 11 

PacrrpenenettHe rro V\.~ 3Be3n, Bbl3B8Hllb!X 38p51~ eHHb!MH ti:aCTHUaMH C HOHH3a-
UHei!: 1 ~ 1,4 1o C yrnaMH BbmeTa 0° - 90 K HarrpaBneHHID rryti:Ka 

V\.~ 0 2 3 4 5 Bcero 

YHcno 3Be3n 
/rrocne BBen eHHSi 

49i// rrorrpaBKHI 240 85 24 5 4 857 

3KcrrepHMeHT. 
o6ttapy)K ettttoe 
'iHCITO 3Be3n 266 201 64 18 5 2 556 

3ae3n bi c V\.~ = 0 perHcTpHpoaanHcb He Ha acei!: rrnowanH. n ocne 
BBeneHH51 rrorrpaBOK HX ti:Hcno OKa3anOCb 499. 
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PHc. 1. 3aBHCHMOCTb OTHOCHTenbHOA aepOHTHOCTH noganeHHH 3Be3n 

.>& l "':,:~ :; ,l 
c qHcnoM 6bICTpbIX qacTHU ¥\.\ ~ 3 H W\!> ~ l i_lE.) -::: .Nl"'-~~\) 
OT KHHeTH'!eCKOA aHeprHH npOTOHOB, cornaCHO naHH hIM [3] 

H (41 /TipHM8H npoaeneHa MeTOilOM H8HMeHbWHX KBanpaTOB/. 
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Yrno Boe pacrrpe.ueneHiie 5bICTpblX 3apsDKeHHblX '18CTHu: 

a/ BbineTalOIIHIX H3 rrepBH'IHb!X 3Be3.u, cornacHo (3] ' 

5/ reHepHpyiOillHX Ha5n10.uaeMb!e BT0pH'IHb!e 3Be3.llbl, 

Bl reHepHpy iOillHX BT0pH'IHbie 3Be3.llbl C y11eT0M rrorrpaB0K Ha 

0 0 - 50. '18CTHUbl, rrporrymeHHbie B HHTepBane 
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Pacnpe.ueneHHe no cpe.uHeMy yrny BbrneTa a BTOpli'iH bI X 3Be3.U, 

Bbl3B8HHhlX Hei!:TpOHaMH /A/' 6bICTpblll!H 3 apSD KeH H b l MH '1 8 CTHU8M lf , 

HanpasneHHhIMH rro.u yrnoM 1,· 10° /Bl H '-f > 10° /B/ no OT Ho

W OHHIO K nepBH'IHOMY rry'IKy. 


