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BselleHHe 

HacTosmtaH pa6oTa Bbmonueua c uenbiO uccneaoBaHHH MexauuaMa peaK

UHH H onpelleneHHH fiOUHblX H llH$1JepeHUH8UbHblX Ce'leHHil KSHSnOB peaKUHH 
1 

Be+ T. OnpelleneHHbril HHTepec npellcTasnHeT uccnellOBBHHe BHlla ,PyHKUHH 

B036YlKlleHHH C BbineTOM aapHlKeHHbiX 'ISCTHU B HHTepsane 3HeprHil ·TpHTOHOB 

.. I - I, 7 Mas ( aueprHSI soa6ylKlleHHSI cocTasuoro Sillpa 
12 

B 13,6 - 14,2 M aa ) , 

nOCKOUbKY B nHTepaType HMelOTCH llBS npoTHBope'IBUlHX llpyr llpyry 38KUIO

'IeHHSI o cymecTsoaaHHH peaouaucHbiX ypoauell Hllpa 12 B I I, 2/, 

B pa6oTe BanbTepa H llp,/1 I, nocaHmeuuoll ucc nello BBHHIO peaKuHH 

B YKB38HHOM HRTepaane 3HeprHil 0 HBillleHO llleCTb SIBHO Bbl-

palKeHHbtX peaouaHCHbtX ypoauell. B To lKe apeMH a pa6oTe Cepoaa H llp,/2/ 

B 3TOll lKe peaKUHH 3TH ypOBHH He ua6niOll8UHCb, 

MeTOllHKa 3KcnepHMeHTa 

Pa6oTa BbinOnHHnacb HB aneKTpOCTBTH'IeCKOM reuepaTope sr -2 OHHH. 

CxeMa Ofib!TS npellCTasneua HB puc, I, HOHbl TpHTHSI, y c KopeHH bte HS sr 
H npoaHSUH3HpOB8HHble UO HMnynbCSM MSrHHTHblM 8HBnH3 8TOpOM, npOl!llSI 

lfloKyCHPYIOUlYIO KBSllpynonbHYIO nHH3Y H KonnHMSTOp ( d ~ I MM), n onalla

IOT ua MHllleHb 
1 

Be, ycTaHosneuuyiO B ueuTpe KaMepbr p acceSIHHSI, KoHcTpyK

UHSI KSMepbr onucaua pauee/3/, 

MumeHb 9 Be,caMono~:tlleplKHBBIOmaSICSI nony'leHa pacnbrneHHeM 6epun

nHSI a aaKyyMe, TonrnHHbr MHmeHell, uc nonbayeMbiX npu HaMe peHHSIX, Ha xo-

3 
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1 n~apume/I>HW ycunumeAb 
z. Ycu~~Jtnellb 
J AMMilllllcMIU OICIJIJ30mop 

4. I-1Hme2PDI'AOP ITlOIIO 

$ MelcOHUittCIIuU CO.tmltUII 

e-1 .... i)emewmopbl. 

PHc. I, CxeMa onbiTa, 

.llHnHCb B npe.nenax 10 - 12 MKr/cM2, nnH H9KOTOpb1X cepHll H3MepeHHll 

ynpyroro p8CC9SIHHH ycxopeHHbiX HOHOB TpHTHSI H8 6epHnnBH B uenHX K8nH6-

pOBKB H8 noBepXHOCTb C8MOnO.ll.ll9plKHB810IU9l!CH MHW9HB HSnbJnHnCH enol! 

30nOT8 TOniUHHOll 0,2 MKr/cM2, nna yCTpaHeHBH OWB60K B B3M9peHBB TOK8 

ny'IK8 MHW9Hb OKpylK8n8Cb 9Kp8HOM, npa a6conJOTHbiX H3MepeHHSIX .llHcjlcjle.o. 

peHUHSnbHbiX C9'19HBII 9Kp8H 0 H8pH.lly C OTBepcTHeM .llnH BXO.ll8 ny'!Ka ( d a 5MM) 0 

HMen OTB9pCTHSI no.n yrnaMH 70° 0 9() 0 , npa H3M9peHBSIX nO.ll O.llHHM H3 9TBX 

yrnoB .npyroe OTB9pCTHe 38KpblB8nOCb, npH H3MepeHHSIX yrnOBbiX pacnpe.nene

HHII, KpoMe BXO.llHOrO OTBepCTHH >B 9Kpaae HMenaCb menb WHpBHOil 4 MM 0 OX

B8Tb1B810W8SI yrnbl 0 - 165°, MelK.lly KOnnBMSTOpoM H 9Kp8HOM YCT8H8BnHB8-

nacb WTOPK8 C OTBepCTH9M .llH8M9TpOM 4 MM 0 H8 KOTOpyiO nO.ll888nOCb Hanps

JKeHBe 6()() BOnbT. 

npo.nyKTbl Sl.llepaoll pe8KUHH .ll9T9KTHpOB8nHCb .llBYMH KpeMHB9BbiMH no

eepXHOCTH0-68pbepHbiMB .neTeKTopaMH, O.nua ua aax, aeno.nBHJKHblll, ycTaaoenea

Hbift nO.ll yrnOM 9()° K ny'IKy, SIBnHnCH MOHHTOpOM, npyroll .ll9T9KTOp pacnonaranCSI 

88 KpoHWTellae, KOTOpbill MOJKHO yCT8H8BnHB8Tb no.n pa3nH'IHblMH yrnaMH B BHTep&.

B8ne yrnoe0-165°, J.iMnynbCbl OT .neTeKTOpOB ycHnHB8nHCb ManomyMHIUBMH YCHnH

TenHMH H .ll9TeKTHpOB8nHCb .llBYMSI 128-KSHSnbHbiMB 8H8nB38TOp8MH HMnynb

COBo npoc'!eTbl annapaTypbl Y'IHTbiBBnHCb paC'I~THbiM nyTeM H He npeBbiWSnH 

0,5 • 1%, ToK ny'!Ka H3MepHnCH HHTerpaTopoM TOK8 C norpeWHOCTbiO ~1%, 

3aepreTH'19CK8H wxana ycxopaTenH xana6poeanacb no peaoaaHCHbiM nBKaM 

peaKuHH F ( p )'). Owa6xa B onpe.neneHHH 9HeprHH cocTaenHna ~1%, Ha-aa 

ManoA TOniUBHbl MHW9HH 0 HCnonb3y9MOil B 3KCnepHM9HTe (noTe pH 3HeprHH 

H8 nonOBHH9 TOniUHHbl COCT8Bn!lnB 2,5 K9B) 0 nonpaBK8 H8 HOHH38UHOHHbl9 

noTepH saeprMH ny'IK8 B 9TOII MHW9HB He BBO.llHn8Cb, 

Onpe.neneaae .nacjlcjlepeauaanbHbiX ce'!eHHA peaKUHH 

npoH3B9.ll9Hbl H3MepeHH!J .llHcjlcjlepeHUHSnbHbiX C9'19HHII no.n yrnaMH 70°, 
g 8 

900 B na60p8TOpHpll CHCT9M9 KOOp.llHHST .nnH peSKUHII Be (I • 0 o) Li • 

9 Be ( 1 , a I ) 8 Li * , O Be ( 1 , d) IO Be B HHTepeane 9HeprHI! HaneTSIOIUHX TpHTO

HOB 520-1700 K9B, J.iaMepeHHSI npOBO.llHnHCb qepea HHTepea nbl 9HeprHI! 7 • 

.;. 15 K9B, BbiXO.ll peaxuHH onpeaenHncH no HaMepeHHJO nnoma.nH 9HepreTH -



qeCKOI'O cneKTpa, COOTBeTCTBYJOIUero pSCCMSTpHBaeMOMY KSHSIIY peaKUHH , 

npH onpeaeneHHH aH~epeHUHSIIbHblX Ce'!eHHA B Uei!SIX HOpMHpOBKH HCnOI!b-

9 8 
IIHTypaTypHble aaHHble no a6COIIIOTHbiM Ce'!eHHSIM peaKUHH Be(p,1Jo) Li 30BSIIHCb 

3HS'!eHHSI KOTOpb!X H3BeCTHbl C norpeiUHOCTbiO j_7%/4/ o L!IISI 3TOA uenH ~epHO-
aH'!eCKH npH H3MepeHHSIX peaKUHH Be+ T B Toll! *e reoMeTpHH H Ha ToA 

*e MHWeHH npOBOaHIIHCb H3MepeHHSI BbiXOaa a - '!SCTHU H3 peaKUHH 

9 Be( p , a
0 

l 8 Li. 

Pac'!~T nposoaHncH no ~opMyne 

do NTi d o 2 
...::.:..1.. - --~ 

dO N i dO 
P T 

(I) 

rae: NT , N P - BbiXoa qacTHu H3 peaKUHH 
9 

Be + T H 
9 

Be + p COOTBeT-

d O J d 0 2 

~·d"'i} 
CTBeHHO , - aH~epeHuHallbHbie nonepe'!Hbie ce'!eHHSI 

3TH X peSKUHJ!! B M6/cTepaa, i P, i T - OTC'I~Tbl HHTerpaTopa TOKS . 

npH H3MepeHHSIX aH~epeHUHSIIbHbiX ce'!eHHli a - '!SCTHU H3 peaKUHH 

9 Be ( t , a I) 8 Li * B HHTepsane 3HeprHJ!! 800- 1200 K3B HS 3HepreTH'!eCKHli 

cneKTp 3THX '!SCTHU B03MOJKHO HSIIOJKeHHe cneKTpa a I - '!SCTHU OT peaKUHH 

Ha yrnepoae, oca*aaJOweMCSI B BHae Harapa Ha MHWeHn. B o Ha6emaHHe aToll! 

OWH6KH li3MepeHHSI npOBOaHIIHCb HS HOBbiX MHWeHSIX, rae npHMeCH yrnepoaa 

HeBenHKH . CMeHa MHWeHeli nponasoannacb Toraa , Koraa senH'IHHa nHKa peaK

unn HS yrnepoae COCTSBIISIIIS "I% OT nHKS HCCIIeayeMoli peaKUHH, Ha6nJOaeHHSI 

aa senH'Il!Holl! nHKa Ha yrnepoae nposoaHIIHCb no xopowo paapewaeMoMy aHep-

reTH'!eCKOMY cneKTpy a O H3 peaKUHH 12 C ( t , a
0

) ( OTHOWeHl!SI Ce'!eHHH 

Bbixoaa a 
0 

H a 
1 

3TOH peaKUHH H3BeCTHbl /5/), 

L!aHHbie 0 aH~~epeHUHSIIbHblX Ce'!eHHSIX peaKUHH npeaCTSBI!eHbl B T S61!HUe 

I H HS pHC , 2 H 3, Ha pHC, 4 npeaCTSBIJeH THnH'IHblH cneKTp npoayKTOB HC

c n eayeMOH peaKUHH, H3MepeHHbili non yrnoM 80° npH aHeprnH ycKopeH HbiX 

HOHOB TPHTHSI I 156 K3B. KaK BHaHo H3 pHCYHKa, nHKH, cooTBeTCTBYJOUtHe 

Bbixoay a 0 H a 1 , aocTaTO'IHO xopowo paapewe Hbi , B TO me epeM>l npH He

KOTOpbiX yrnaX H 3HeprHSIX nHK aeJ!!TOHOB H3 -38 HeaOCTSTO'IHOrO HX paapewe

HHSI BbiaenHTb C yaOBI!eTI'.OpSilOIUeil HBC TO'IIIOCTbiO He yaaeTCSI , 3THM H 06bSlC -

6 
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HReTcR, ~To 3TOT KaHan peaKUHH H3y~eH HeaocTaTo~Ho nonHo. CpenHRR KBan

paTH~HaR OWH6Ka H3MepeHHR AH~epeHUHanbHbiX Ce~eHH~ COCTaBnReT ~8%. 0Ha 

CnaraeTCR H3 OWH6KH H3MepeHHR BbiXOAa peaKUHH C y~l'!TOM <j>oHa (~3%), OWH6-

KH onpeneneHHR ~HCna nanaiOUlHX TpHTOHOB ( J%) , OWH6KH HOpMHpOBKH (~7% ) 0 
OWH6KH y~l'!Ta npoc~l'!TOB ( 1-+ 1,5% ) • 

Y rnoBbie pacnpeneneHHR 

Ha pHcyHKax 5 , 6 npeacTasneHbi pe3ynhTaTbi H3MepeHH~ yrnoBbiX pacnpene -

9 ( )8 . 9 ( l 8 L" * neHH~ a - ~aCTHU peaKUH~ Be 1 , a 0 L1 , Be I , a1 1 1 nposeneHHbiX 

B HHTepBane 3HeprH~ 520 - !650 K3B. ~3MepeHHR npOBOAHnHCb C HHTepBanaMH 

5 -+ 10° B AHana30He yrnoB 15- 160° B n .c.K . ~3-3a 6onbWOH OWH6KH Bblnene 

HHH nnowaaH 3HepreTH~ecKoro cneKTpa neiiTOHOB peaKUHH 
9 

Be ( t , d l 10se 

npH ManbiX ( 15- 40°) H 6onhwHx ( 110-160°) yrnax, yrnoBbie pacnpeneneHHH 

3TOro KaHana peaKUHH He npHBOAHTCR. 

npH npoaeneHHH H3MepeHH~ BbiXOA aO, a 1 non yrnoM 81 B OT

HOCHTenbHblX eAHHHUaX HOpMHpOBanCR Ha OTC~eTbl C~eT~HKa MOHHTOpa, ycTaHOB

n e HHOrO non y rnoM goo. B nony~eHHYIO aenH~HHy saonHnacb nonpaaKa, y~H-

TbiBaiO!IlaR npOC~eTbl aHanH3 aTopa. ~3MepeHHble TaKHM o6p830M OTHOCHTenb-

Hble 3Ha~eHHR HOpMHpOBanHCb no a6COniOTHbiM 3Ha~eHHRM ce~eHHH nnR yrna 

goo B n ,c.K. 0wH6KH Ka>KAOH TO~KH yrnoBbiX pacnpeneneHH~ BKniO~BIOT B 

ce6R KBK OWH6KH B onpeneneHHH BbiXOA8 peaKUHH H8 enHHHUy OTC~eTa MOHH

TOpa , T8 K H OWH6KH HOpMHpOBKH nony~eHHo'H BenH~HHbl no KpHBOH a6coniOTHbiX 

3 Ha ~eHHii nH<j><j>epeHuHanbHbiX ce~eHHH peaKUHH non yrnoM goo. 

Bee y rnoBbie pacnpeneneHHR npencTaBnRnHcb B BHne pa3no>KeHHR no no 

n HHOMaM ne>Ka Hnpa BHna: 

f ( () ) a ...!_ ~ a L p L (cos 8 ) , 
k2 L 

r ne k - BOnHOBOe ~HCnO, a L- K03<j><j>HUHeHTbl p 83nO X<eHHH no nonHHOMB M ne>KBH -

n pa. 

nonH hl e Ce~eHHH peaKUHH onpenenHnHCb no <j>opMyne 

(J -

477 

1<:2 

12 

a 
0 

-1&. 
ldQ 

/( 

10 

9 

I • m 
8 

7 

/(j 

6 

5 8~ 

" 
3 

2 

....----+- a 0 
, • 

0 1 -t- 5/!JK, .. 

0 20 lfO 60 80 100 120 /1,0 160 

P H c . 5 . YrnOB bi e pacnpenene HH H a - ~ aCTHU H3 p eaKUHH 9 Be ( 1 , a 

B HI!Tepaan e 3HeprHii 5Jg K3B - 1302 K3B. Lla HH bie no oc 

HaT B M6a pHicTep an. Yrnbi npeacTaBneHbi a c .u . M. Ha ~.a 
ce ~e HHH ann Kp HBOH npH E T = 1307 K8B CABHHYTO BBCpX 
W K B n b l ann E T = 1152 K3B fi ll J M6apH / CTepaa . 

13 
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8U.H 

PH c. 5 . YrnoBbre pacnpeaenCHHH a - 48CTHu H3 peaKuHH 9 Be ( t , a
0 

) 8 Li 

B Hl;!Tepsane 3HeprHi\ 5 19 K8B - 1302 K8B. JlaHHbJe flO OCH opaH -

HBT B M6apHicTepaa. Yrnbr npeacTaBneHbi B c . u . M. Ha'-!ano WKanbr 

Ce4eHH51 anH KpHBOH npH E T = 1307 K8B CaBHHyTO BBCpX OTHOCHTenbHO 
WKBnbl anH E T = 11 52 K8B HA J M6apH/cTepaa. 

13 
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13 
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II 
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.Jiff_ 
dQ 

0 

+~· .. 1672Kev 

1585 Kev 

" 
• 1550 Kev 

/ li176K•v 

11,2SKev 

20 110 60 80 100 120 /1,0 160 190 e"u,.. 

YrnO BbJe pacnpeneneHHH a - '!aCTHU 113 peaKuHH 9 Be ( t , a 1 ) 
8 Li* 

B HHTepBane 3HeprHii 1425 K3B - 1672 K3B . fiaHHbJe no OCH Oll -

OHH8T B M6apH/cTepan . Yrnbi npenc TasneH bi B c.u . M . H a '!ano 

WK8il Ce'leHHii lli!H KpHBbiX npH 3HePI"'HHX 1476 K 3B , 1550 K3B , 

1585 K 3 B , 1672 K3B COOTBeTCTBeHHO COBHHyTO BBepx OTHOCHTeilbHO 

KPHBOH lli!H ET = 1425 K3B Ha 2,4,6,8 M6apa/cTepan . 

14 

g 

8 

7 

6 

I 5 

l " 
3 

' 2 

P11c . 6. 

d6 
d2 . . 

0 

.. 

1307Kev 

1152Kev 

722Ke!59Kev 

519Ku 

o 10 20 Jo 1,0 so 60 70 so go 100 110 120 t30 !110 150 160 EJ'q l'f 

YrnoBbie pacnpeneneHIHI a - qacTHU H3 peaKUHH 
9 

Be ( t , a 1 )
8 

Li * 
B HHTepBane :OlHeprHii 5 19 - 1307 K3B, fiaHH ble no OCH Opl!HH8T 

B M6apH/cTepan . Yrnbi B c . u . M . Ha'!ano wKan ceqeHHi1 nnH KpHBbJX 

npH 3HeprHHX 11 52 , 1307 K3B CllBHHYTO BBepX OTHOCHTenbHO KpHBOA 

lli!H f: T = 1020 K3B H8 2, 3 M6apa/ CTepan COOTBeTCTBeHHO . 

15 
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dQ 

I 
17 

f(j 

15 

"' 
(J 

12 

" 
10 

9 1672K•v 

8 
1585K.v 

7 IS50K•v 

6 

5 

If 1425K•v 

J 

2 
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0 20 1,0 60 80 --,oO-- - 120 11,0/60 8'<1 ;;-

Puc. 6a. YrnoBbie pacrrpeaeneHI-!H a -'iaCTHU H3 peaKUHH 
9 Be(t, a 

1
) 8 Li* 

B HHTepBane :OlHeprH if 1425 - )672 K3B, ilaHHbie !10 OCH Op!1HH8T 

s M6apH/cTepaa. Yrnbi B c.u.M, Haqano UIKan ce'ieHHii ansr KpHBbiX 

!1pH 3HeprHHX 1476, ) 550 , 1585 , 1672 K3B C!1BHHYTO BBepx OTHO 

CHTerrbHO KpHBOH lll1H F.T = 1425 K3B H8 ], 3, 4, 6 M6/cTepan 

COOTBe T CTBeHHO, 

16 

8 bi'iHcneHHH rrposonHrrHCb HA 3rreKTpOHHOil Bbi'iHCrrHTerrbHOil MAUIHHe , KpHTepH 

eM !1!1H Bbi6opa BbiCUIHX !10pHllKOB l10!1HHOMOB fl elKAHnpa Cl1YlKH!1 8 H8Hl1Y'iill8H 

l10!1rOHK8 TeopeTH'i eCKOH KpHBO!i K 3KCI1epHMeHT 8!1bHbiM TO'iK8M ( MHHHMyM >(I ) , 

Ha pHc , 7 rrpeacTasneHbi rronHbie ce'ieHH H a KaHa n oa peaKu HH . B Ta6-

!1HUe II , lll rrpencTasneHbi K03<jxllH u HeHTbi pa3!10lKeHHH yrno B bi X pacrrpeaeneHHll 

!10 l10!1HHOM8M fl elKAHnpa I1pH p83!1H'iHbi X 3HeprHHX !11151 COO T BeT CT BY!OIUHX 

KAHanoB peaKU HH (see K03<jxllHuHeHT bi pa3neneHbi Ha It ~ ) • 8 HH T epa ane 3He p 

rHll 1405 - 1585 K3B, rae , cornacHo pa6oTe / 11, HailneHbi qeTbtpe pe3oHaHCHbiX 

ypoB HR 0 yrrrOBbie pacrrpenerreHH !I H3MepeHbl B TO 'iK8X pe30 H8HCOB H B6!1H3H 

OT HHX, 

1!13MepeHHe yrrpyroro paccesrHHR 

8 pa6oTe H3Mepsrnocb ce'ieHHe yrrpyroro paccesrHHR TPHTOHOB Ha 

B HHT epsane 3HeprHif 600- 17 00 K3B 110!1 yrrraMH 7r:F H ~0° 0 !1!151 KO T OpbiX 

COOTHOUieHHe MelKnY 3!j>!j>eKTOM H !j>OHOM 6bii10 H8Hl1Y'iillHM (cM . pHC, 8) , Pe-

3YJlbT8Tbl HOpMHpOB8!1HCb !10 ceqeHHHM peaKU HH 
9 

Be + P . 

Pac'ieT ce'<eHHR rrposonHn csr no !j>opMyne ( 1), yKa3aHHoll paHee, 

ilnsr oueHKH BKnaaa B yrrpyroe paccesrHHR sraepHoil KOMrroHeHTbi pacce 

RHHR !1M!j>!j>epeHUH8!1bHbie Ce'ieHMR OTHOCH!1HCb K pBC'ieTHbiM 3HB'ieHMHM pe3ep!j>op-

aoacKoro pacce!IHH!I du I d n (pMc . 9) . K aK BH!1Ho
1

ansr yrna 700 

du du 
OTHOUieHHe ---- 1-- HB'iHHBR C 3HeprMM 1 2 00 K3B 0 OTK!10H!IeT CH 

d!l dO 

OT enMHHUbi , nOCTHrasr 3 Ha'ieHMR 1,3 rrpM 3HeprHH 1,7 M3B, ilnsr yrna 9 0 ° , 

H8'iHH8!1 C 3HeprHH "' 900 K3B) 3TO OTHOUieHMe MOHOTOHHO y6biB8eT , I1pHHH 

M8R 3HA'ieHMe 0, 8 rrpM 3HeprHH 1, 7 M 3B, 8 uensrx KOHTponsr rrpaBHrrbHOCTH 

rrpoBeneHHblX H3MepeHHH 0!1HOBpeMeHHO C H3MepeHHeM yrrpyroro pacceRHHR 

peaKUMM 
9 

Be( t ,t*l 
9

Be 6bll1M rrposeaeHbi M3MepeHHR Bbtxoaa TPHTOHOB, 

yrrpyro paccesrHHbiX Ha 3orroTe , HaHeceHHOM ( KaK yKa3bJBanocb pa Hee) Ha 

3TY MH~<eHb, 1!13 - 38 60rrbUIOro 38pR!18 Rnpa 30!10TB OCHOBHOH BK!18!1 B pacce 

RHHe H8 3TOM srnpe BHOCHT pacceHHHe Pe3ep!j>opna, B CBR3H C 'ieM OTHO Ui e -

HMe 3KC!1epHMeHT8!1bHblX !18HHbl X K p8C'ieTHbiM ll0!1lKHO 6biTb p8BHO enMHIIUe, 

'iTO aeilcTBHTerrbHO HMeeT MecTo ( pHc . 9) , CpeaHsrsr KBaapaTH'iHasr OUIM6Ka 

orrpeneneHHH OTHOUieHHR ceqeHHR yrrpyroro pacceHHH!I TpHTOHOB HA 
9

8e K pe -

17 



6
',

.,
.,

 

tf
fl 

11
11

 

JO
 ~/ 7rJ
 

60
 

0
0

 
50

 •o lO
 

20
 

10
 1,
()

(]
 

50
0 

fJO
O 

70
0 

80
0 

90
0 

10
00

 
fiO

O 
11

00
 

fJ
(J

() 
111

110
 

fS
()(

J 
lfO

D
 

11
00

 
11

/X
J 

£r
(11

1n
) 

'1J
 

g
-~
5
i
\
i
'
Z
=
S
 

{
iS

i\
; 

~
-
~
g
g
e
;
 

13
1\

; 
"' 

0 
f' 

0 

" 
IT 

;o
 

ff 
rr 

I 
§ 

8 
I 

"' 
U

J 

"' 
"' 

~
 

O
l 

"' 
"' 

0 
(1

) 
(
)
 

§ 
0 

'0
 

"' 
(1

) 
~
 

=
 

0 
-J

 
=

 
(
)
 

~ 
0 

"' 
0 

~
 

"'!
 

tr
 

" 
~~ 

~ 
g 

0 
§ 

J:
l 

0 

'<
 ., 

~ 
., 

;,
 

<
0 

8 
"' 

'-
0 

~
 

0 

"' 
~I 

~ 
g 

-J
 

15
 

'0
 

8 

~ 
0 

0 
~
 

0 "' 
0 

8 
§ 

"'!
 

(J
:)

 
<:

D 0 
"' 

0 
=

 
!'

; 
1'3

 
(1

) 
0 

8 
O

l 
'0

 
0 

., 

l 
"' 

~ 
"' 

§ 
'· 

'<
 

·
~
 

.. 
(
)
 

'· 
. . 

:<
 

·' 
g 

....
.., 

0 
§ 

·: 
. 

t 
'0

 

-k-
. 

0 
. 

(1
) 

.....
..: 

. 
=

 
. . 

=
 

. , 
§ 

. 
. 

g:
 

§ 
., 

. .....
. 

Il
l 

>< 
~ 

.....
.. 

. 
"' 

' 
. . 

~
 

0 

§ 
,. 

:lr 
=

 
r 

. 
gt

' 
0 

••
 r

' 
je-

·e
 

. • 
{ 

O
l 

~
(
:
 

. 
•.

e.
 

CD
 

... 
?'

 
.....

.. 
gt

' 
"'!

 

~.
 

~
·
 rT

 
"' 

! ..
...

 
'0

 
:. 

"' 
a
. 

' 
"'!

 "' .~ 



aep~OpAOBeKOMy eoeTaBnHeT ~9%. 0Ha enaraeTCH Ha OWH6KH OnpeaeneHHH 

'!Hena HMny nbeos B nHKe ynpyroro paeeeHHHH (~3%), owu6KH onpeneneHHH 

'IHena TpHTOHOB0 naaaJOWHX Ha MHWeHb (~1% ), OWH6KH onpeaeneHHH 'IHena 

aTOMOB MHWeHH no H3MepeHH10 Bh!X OAa a O 'laeTHU peaKUHH O Be ( p , a) ( ~7%) 
0 

OWH6KH B onpeaeneHHH yrna yeTaHOBKH AeTeKTOpa no OTHOWeHHJO K ny'IKY (ti),5%), 

OWH6KH B OnpeaeneHHH SHeprHH (~1%), KOTOpag B eOOTBeTeTBHH e pae'!l!THOA 

~OpMynoA Peaep~paa onpeaenHeT OWH6Ky npH pae'!l!Te eeqeHHH
0 

paBHyJO ~2%. 
CpeAHHH KBaapaTH'IHaH OWH6Ka OTHOWeHHH AHijxpepeHUHanbHblX ee'!eHHit paeee

HHHH Ha 30nOTe K peaep~OPAOBeKOMy pacceHHHJO He npeBbiWaeT ~6%. 

06cy~eaue peaynbTaTOB 

KaK BHAHO H3 Ta6nuu H pHCYHKOB0 yrnOBhle pacnpeaeneHHH HMeJOT yc

TOli'IHBbiA, ena6o H3MeHHJOWHlleH c SHepraeA xapaKTep. KosljxpauHeHTbi paano

>t<eHHH • 1 no nonaHoMaM ne>t<aanpa so seeM aeenenyeMoM HHTepsane sHep

rall HMeJQT nnaBHbllt XapaKTep; OeHOBHOlt BKnaa B paenpeaeneHHe BHOeHT KO

sljxpHUHeHT a0.Ha6nJOAaeMbie He6onbWHe MaKeHMYMbl H MHHHMYMbl B SHepre

TH'IeeKOM XOAe KOsljxpHUHeHTOB BbieWHX nOpHAKOB nO'ITH He BbiXOAHT aa npe
nenbi owa6o.C. 

3TH >t<e 3 aKnJO'!eHHH OTHOeHTeg K H3MepeHHHM yrnOBbiX paenpeaeneHHlt 

B e neuaanbHO Bbi6paHHhiX TO'!Kax, rae, eornaeHo pa6oTe/ 11, Ha6nJOaanaeb 

p e30HaHeHhi e ypOBHH, Ha Ta5nHU BHAHO, 'ITO H B STOlt o6naeTH SHepruA Bee 

KO~~HUHeHTbl paa no>t<e HHH no no.nHHOMaM ne>t<aHapa HMeJQT perynHpHyJO 

SHepr eTH'IeeKyiO 3aBHeHMOeTb0 'ITO B npeaenax OWH60K H3MepeHHlt yKa3bl -

BaeT Ha OTey Te TBHe HenepeKpbi BaiOWHXeH peaoHa HeOB no KaHany 3apH>KeHHbiX 
'laeTHU, 

Be e STO B eOBOKy nHOeTH e AaHHblMH y npy roro paeeeHHHH r OBOpHT 0 

TOM, 'ITO pe30 HaHeHaH eTpyKTypa, npOH BHBWaHeH B pa6o Te / 1/, HaeTOHWHMH 

sKenepHMeHTaMH a e noaTBep>t<aaeTea. T eM He MeHee OKOH'IaTenb Ho e aaKn JO

qeaae 0 HanH'IH H HnH OTey TeTBHH ypOBHe lt eoeTaBHoro HApa 12 B ueneeo

o5pa3HO see >Ke eaenaTb noene HenoepeaeTBeHHhiX H3 MepeHall HeATpo aaoro 

KaHana peaKuHH 6onee eosepweaHoll , '!eM B pa5oTax / 1,2/ , MeTOAHKo A. nony-

'leHHbie Aa HHbie AaJOT B03 MO>KHOeTb rOBOpHTb nHWb 0 ManoA BenH'IHHe a - 'lae 

TH'IH biX w ap ua yKaaaHH biX y poBHel!, 'ITO MO >t<eT 6biTb esHaaao e ManhiM aHa -

20 
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'leHHeM Q -peaKuHH. He HCKmo'leHo, 'ITO OTCYTCTBHe B HalliHX H3MepeHH-

SIX pe30HaHCOB MOJKeT 6biTb pe3ynbTaTOM TOI'O, 'ITO BenH'IHHbl CITH-

HOB ypOBHelt ecnH OHH CyllleCTBYIDT ) BenHKH H 'ITO KynOHOBCKHit 

H ueHTpo6eJKHbiit 6apbepbi npeiTSITCTBYIDT BbineTy 3apSJlKeHHbiX 'laCTII:U C 6onb-

lliHMH op6HTanbHbiMH MOMeHTaMH, JlnSJ peaKUHH 9 
Be ( t , n J11 B ( Q =9,56MaB) 

3TO orpaHH'IeHHe OTCyTCTByeT, nocKOnbKy MexaHH3M COCTaBHOI'O Hapa npo

SIBnSJeTCSI aeaocTaTo'IHO SJBHO, caenaao npeanonoJKeHHe, 'ITO peaKUHH ( t, a 
0 
l, 

( 1, a 1 l HayT qepe3 npHMoll MexaHH3M. JlnSJ aToll uenH 6hm npoBeaea pSJa 

paC'II"lTOB ITO MeToay HCKaJKeHHbiX BOnH C uenbiD OITHCaHHSI yrnOBbiX pacnpeaene

HHll yKa3aHHbiX peaKuHl!, Pac'II"!T BencH no nporpaMMe, pa3pa6oTaHHOl! B pa-

6oTe/5/ B npeanonoJKeHHH ayneBoro paaHyca can, OTBeTcTBeHHbiX 3a peaKUHID, 

nocKOnbKY OITTH'IeCKHe napaMeTpbi anSI pacceSJHHSI TpHTHSI Ha 9 Be H a -'laC-

THU Ha 
8 

Li 6hinH HeH3BeCTHbl 1 HaMH HCITOnb30BanHCb OITTH'IeCKHe napaMeT

pbi, B3SITbie H3 pa6oTbl/7 ,8/, 

Pac'II"!Tbi noKa3anH, 'ITO Bbi6paHHbiMH napaMeTpaMH ae yaaeTcSJ onacaTb 

y_rnoBbie pacnpeaeneHHSJ KaHana (I , a 
0 

), a anSI KaHana (t, a 
1 
l anSJ MaKcH

ManbHOl! aaeprHH 1672 KaB MOJKHO nony'IHTb nHlllb Ka'leCTBeaaoe cornacae 

Melt(Qy TeopeTH'IeCKHMH H 3KCnepHMeHTanbHbiMH pacnpeaeneHHSIMH ( CM,pHC, 

10), TaKHM o6pa3oM, CKOnbKO-HH6yab onpeaeneHHbiX 3aKniD'Ieaali o pona 

3TOI'O MexaHH3Ma TaKJKe cnenaTb Henb3SI, 

ABTOpbi 6naronapHbi E.HoBauKoMy 3a noMOIUb B nonroTOBKe aKcnepH 

MeHTa H nony'leHHH npeaBapHTenbHbiX pe3ynbTaTOB, B,J1,<l>ypMaHy 3a ITOMOIUb 

B o6pa60TKe pe3ynbTaTOB H o6cyJKQeHHSI, J1,B,CH30By 3a HHTepec K pa6oTe 

H UeHHbie COBeTbi, 

n H T e p a T y p a 

1. A,K.BanbTep · H ap. YxpaHHCKHlt <l>H3H'IeCKHlt JKypaan T.VI, NA (1961), 

CTp, 460, 

2. B.H.CepoB H ap. )l(ypaan 'AToMHaSJ aaeprHSJ' T.12, 5-11, 1962 r, 

3. r.M.OceTHHCKHlt, U3eH Halt rya, H.A. 'Ienyp'leHKO, npenpHHT OHHH 

1W 1172, 1962. 

4. G,Weber, L.W.Davis and T.B.Marion. Phys. Rev., v104, 1307(1956), 
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5. A.B.fpOMOB, A.n.Ko6aes, K~HenBeLIJOK, c.c.napJKHUKHll, B.H.CanauKHll, 
TaelJmn:a I 

~H~peHD;HanbHHe ceqeijHR peaxn:H~ •s ••• 
J.1.B.CH30B, B.H.<PypMaH. npenpHHT OJ.1.HJ.1 N! 1684, 1964. no~ yrnoK 90 n.c.K. 

6. K.A.fpHLIHeB, n.B.KpaCHOB, H.H.KyxTHHa, B.K.flyKbHHOB, B.I1.HHKHTHH8, THTpr«il 8 
Be(t ,11 0! 8 

Li 
1

Be <• ... 1>
8 

Li* 8 
Be(t, d 0 l

10
Be B.M.<PypMaH. npenpHHT OJ.1.HJ.1 N! 2458, 1965. HOHOB 

TtHTH) ceqeHHe 3KcnepHM. ceqeHHe 3KCnepHl.l. ceqeH.I~e 3KcnepHK. 
7. J.P,Schapira, J.O.Newton, P.S.Bloke and D.J.Jacobs Nucl. Phys,, ~3B Mel/crep. ODrnelKa Mel/crep. OmHClKa uel/crep. omHClKa 

v 80, 565 (1966). uel/crep. uel/crepa~. uel/crep. 

8. R.B.Schwartz, H.D,Holmgren, L.M.Cameron and A.R.Knodson, 

~ 
519 I , 04 1,08 0 8 0,064 I 2 0,09 

Phys. Rev. , v 134, 577 {1964). 539 1,2 0,09 o:95 0,08 r:37 O,I 
558 1,35 0,11 1,09 0,09 1,50 O,I 
578 1;50 0,12 I~ 25 O,I 1,7 O,I 
597 1,65 0,13 1,40 0,11 1,92 0,2 

PyKonHcb nocTynHna B HanaTenbCKHll oTnen I 617 I, 82 0,15 1,54 0,12 
. 

2,1 0,2 
5 HJOnH 1968 rona. 627 1,9 0,15 1,63 0,13 2,22 0, 2 

648 2, 08 0,17 1,78 0,14 2,4 0,2 
668 2, 23 0,18 1,94 0,16 2,7 0,2 
689 2,4 0,19 2,1 0,17 2,9 0,2 
711 2,57 0,21 2,27 0,18 3,1 0,3 
747 2,87 0,23 2,53 0,2 3,45 0,3 
775 31 0,25 2,74 0,21 3,7 0,3 
813 3,4 0,27 2,98 0, 24 3,9 0,3 
848 3, 69 0,3 3,2 0,26 4,1 0,3 
895 3,13 0,25 3,48 0,28 4,3 9, 3 
930 4,46 0,36 3,7 0,3 
968 4,84 0,39 3,92 0,31 4,54 0, 4 

lOa? 5,24 0,42 4,14 0,33 
1039 5,61 0,45 4,32 0,35 4,70 0,4 
I<J79 6,05 0,48 4"68 0, 36 
1132 6,58 0,53 4,62 0,37 4,7 0,4 
1186 7,04 0,56 4, 72 0,38 
1242 7,47 0,6 4,8 0,38 
1299 7,85 0,63 4,79 0,38 
1343 8,05 0, 64 3,74 0,3 
1402 8,22 0,66 4,68 0,37 
1460 8,34 0,67 4,56 0,36 
1523 8,4 0,67 4,42 0,35 
1585 8,37 0,67 4,28 0, 34 
1648 8, 27 0,66 4,15 0, 33 
1710 8, 15 0,65 4, 00 0, 3 
1810 7, 96 0,64 3, 84 0, 31 
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