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OHIWI XAPAKTEPHC'fflKA PAIDTH 

ARTyaJII,HOCT:E. npo6.7ieMH. HccJie,noBamre pesoHaHCOB JIBJIJJeTCJI aK­
TYaJII,ImM n no ceft ,neH:E., T.K. saMe~eHo, 'IITO RX BKJIB.It ocTaeTcJI cy­
~ecTBeHHHM B npa o~eru; 60JibllmX 8Heprwn:,lil B co6HTWDC c o~eHb 6om,­
moft MHOlt8CTD8HHOCT:E,IO. 0,ItHaKO MexammM m: DOSHRKHOB8HHJI HeJierKo 
llORIIT:E, B llllRJIJJ3lilBHOft llOCT8HOBKe aKcnepHMeHTa B CHJry Toro, ~TO B 
TaKOM no.nxo.ne npOlilCXO.I(lil'l' BHTerp:irpoBamte no MHOrlilM xapaKTepRCTlil­
KaM B38lilMO,D;eftcTmm. IIoaTOMY HaM Kallt8TCJI BlUtHllM IIJ)O.I(OJDraTb lil 
pasmmaT:E., HaCKOJII,KO 8TO llOSBOJllmT 9KCllepRMeHTa.Jil,Hll8 BO3MOXHOCTlil, 
8KCRJill3lilBmrlt no.nxo.n K lilCCJie,D;OBaHlIIO pa3JnitIHBX peam:urlt, B KOTOPHX 
MomlO He TOJ!:E,KO 60Jiee TO~O ycTaHOBl!Tb c~eCTBOBamre pesoHaHca, 
HOH COllOCTaBlilTb BH,D;eJieHHoR peaRitI!]iI KOHiq)BTHUft M8X8HlilBM B38lil­
MO,D;eitcTmm:. 

0,ItHOft BS llO11Tlil H8lilSJ1i8HHHX npo6JieM }/ N -BSalilMO,D;eftcTBml: 
JtBJISieTcsr o6pasoBamre pasJmTmHX pesoHaHcoB H MexaHlil3MH me poir,n:emm 
B n..p -BsaRMO,D;eftcTBRIDC C 'q]ilQJIOM JIY'l8l1 > 3. 

B ,D;aHHOft pa6oTe l'ICCJI8,D;ym'CJI 8KCKJII03lilBHH8 peamnm 

n..p~ p p ot;+at:,-at-, 
tLP-+ ppm::+ ar,-!JC-g-cP, 
n.p- pac.+.1e+m:-x- n., 

llplil Pn =(5,IO!:o.rn feB/c. 

(I) 

(2) 

{3) 

IlmioJIHeHP.e ~Tor: pa6onz PTar.o nosMOXHHM nocJie ycKopeHIDI .neft­
TOHOB B c.rn:xpo(t.:i3OTf0H8 Jill:) CJ'L1U M llOJIY1i8HM Ha 8TOff OCHOBe nyq-
KOB MOHOXpoMaTlt'iec1rnx H~iiTpoEOB. 
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ije.m, pa60TH 

I. Orrpe.I(eneHHe ce~em pa3mrnmx nponeccoB B n.p -B3aRMo­
.I(eficTBH.IIX, a HMeHHO: 

a) orrpe,I(eReHHe TOilOROI'R'!eCKHX ce~emrtt B HHTepBaJie m.mym,coB 
MOHOxpoMaT~ecKRX Heii'rpoHOB (I+5) raB/c; 

6) orrpe.I(eneHHe ce~eHd pa3JIHl!HWC RaHMOB pearonrlt B 5-JryileEHX 
3B83,I(8X rrpH P11,=5,I raB/c; 

B) onpe,I(eneHHe ce~eHlIJl poir,neHM H HCMe,I(OBaHHe MexaHH3MOB 
o6pa30BaHM pa3JIHl!HHX HyKJIOHHlll H3o6ap B pearonmx (I), (2) H (3) 
npH Pn, =5,I raB/c; 

r) HCCR8,I(OB8HH8 poir.zteHM c,J0 -M880H8 B peaKIUm 
n.p~ pp1t,+.!1C.-OL.-ac' npH Pn.= 5,I raB/c; 

.I() IlOli!CR B03MO.ZlIOro p830HaHC8 Xi~~~+ B CHCT8M8 
Pat:-+fft:+' Cn..1e.--'i:.-) B peamnm n.p ➔ p~ac.-!TC.-n, npH 

Pn. =5,I raB/c. 
II. Hccne.I(OBaHHe MexaHR3MOB peaimd n,p~pp ~+ar,-ac;-, 

n..p-p pm;+ar;-ac~d'C0 H 11,p-. p.1t-t1c+ac-m:-n.. npH~ =5,I raB/c. 

HaY;ImuI HOBH8Ha H llpaRT~ecKM qeHHOCTb' 

B pe3yRbT8T8 npo.I(eJIB.HHOA pa60TH Bil8pBH8 no.nyqeHH TOilO~OrH­
~ec:im:e ce~eHM n.p -B3aHMO,I(eftcTmn!: B HHTepBane mmym,coB MOHO­
xp0MaTH'I8CKRX HefiTpOHOB (I+5) raB/c; Onp8,I(8R8HH ce~emm pa8JIH1llllllC 
RaHMOB pearourll B 5-~eBHX 8B83,I(8X n..p -B3aRMO.I(eilcTBHfi npH 

Pl'\, =( 5, ro±o, I7) raB/ c H ce~eHM poJK,IJ;emm pa3.mrcnmx HyKJIOHHHX 
H3o6ap B BTHX BH.I(eneHHHX peaKIUIJix; orrpe.I(eneHo ce~emre poz,nemm 
6)0 -M830Ha. 

C 60.m,mott CTeneHbD BepOJITHOCTH no.nyqeHH Macca H mHpmia B03-
MO.Zl{Oro pesoHaHca B CHCT8Me Pac+~+ (n.,at:-at:Jc li!80TOilll'i8CRRM 
cmmoM 5/2 c TpeTbett npoeimHett ero ±5/2. 

!IOMID/10 C8MOCTOHT8RbHOro qIB3:IPI8CROro 3Haqemui :e:sy,:rnmre xa­
paKTepHCTlIB n.p -BsanMo.I(ettcTBHtt Baimo npn nccne.I(OBaHHH nponeccoB, 
IlpoHCXO,nmilli!X B CTOJIKHOBeHMX HyKJIOHOB H H,IJ;ep C H.IJ;paMH, .n.m noHH­
MaHRR: ROTOPHX Heo6xo.ztm,lll napaMeTpH JIN -coy.I(apemrl. KpoMe &Toro, 
3HaHHe HellTpoHHoro qioHa KpaftHe Bam!O ,n,lIJI 8KCil8pHM8HTOB C HeilTpmt­
HHMH IJY'IRfil,W. Bee 8TO onpe,I(eMeT npaRTR'ieccyio neHHOCTb np8,I(CTaB­
neHHHX B .nHCcepTamm pesy.m,TaTOB. 

Anpo6amm pa6oTH. 0CHOBHH8 nonoxeHll/I pa6oTH o6c~CD Ha 
ceMHHapaX H3KO :e: JIBS. 1:JaCTD pesy.m,TaTOB 6wra npe,I(CTIU3Jl8Ha Ha 

EBponettceyD ROHqiepemnm no qIBSmte ~CTHn B By.I(anemTe (mm, 1977 r.). 
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IIy6.mmamm. 0CHOBHHe pe3yRbT8TH H8CTOJ'llltett ,nHccepTamrn H3no­
llt8HH B 8 pa6oTax, orryllmmoBaHHHX ~aCTRlIHO B xypna.ne "Nuclear 
Physics "H B BH.I(e coo6menHtt OlliIH. 

06~eM lilJCCepTamm • .furccepTamm COCTOHT H3 BB8,I(8HIDJ, ~PTHpeX 
rJiaB :e: 3ait,JDJqeHIDI, H3noxemmx Ha 118 cTpaUHnax, BRJIJRM 56,pncyH­
KO~ H 4 T86JIH1Ul. ER6nnorpaipM H8C"IBTHBaeT 55 HalIMeHOBaHmt. 

CO.llEPJKAHME JmCCEPTAUIDI 

Bo BBe,nemm ,I(aHO o60CHOBaHHe TeMH, IlPHBO,nHTCH RpaTRIDi 063op 
8KcnepHMeHTMbHHX .I(aHHHx no HeynpyrHM n,p -B38lIMO.I(ettcTBIDIM. KopoT­
KO onHCHBaeTM ne:liTponHHtt (cTpmnnrnroBHtt) KaHM JIB3 OIDIH. 

B nepBott rnaBe H3naramca MeTo.I(H pa3.I(enen:e:,r RaHMOB pea:itnRH 
B II.ffTRJIY'IeBux 3Be3.I(ax tip -B3aJIMo.I(eitcTBKit, no~emmx rrpv. )6;,ry­
~eHHH I-MeTpoBoit BO.I(opo.I(Hott rry3HpbROBott KaMepy JIB3 OIDIB MoHoxpo­
M3.T:IPiecRHMH nef!TpoHaMn: npn Pn, =( 5, IO±o, I 7) faB/ c. 

IIpocMOTpeHO OKORO 35 THC. CTepeoqioTorpaifnrll :rr mill,I(eno !::! 5 THC. 
II.ffTRJIY'I8BHX 8B83,I(. 3qxf)eRTHBHOCTb npocMOTpa C:! IDD%. Cpe.I(HJIJI TO~­
HOCTb H3Mepemm ~p/p""'3%. llnMO HeHSMepm,rux C06HTm1 COCTaB.,"iJ!eT 
8%. IlPHMeCb OT TpexnyqeBllX 3B83,I( C rrapof! JT.a;mma, ROTOpHe TOIIO­
ROI'R'JeCRH BHrJIIIMT RaR 5-nyqeBHe C06llTIDJ, COCTaBJ.UieT 4%. 

IIp:rr pas.I(enemm RaHMOB KpoMe o6wrno1\ .i 2 rrpoue,I(ypu ncrro.m,-
3oBan ltOilOnHHTeRbHO, B CJIY'{MX T8R Ha3HB88MHX Hepa3,I(enenHHX C06H­
THtt, 8HMH3 pacrrpe,I(eneHHtt no BCMMIITOTe (CM. I rn. ,nHccepTamrn). 
8 T8Rlte M8TO,I( H8,I(OCT8llll1HX MaCC. KpoMe Toro, HCIJORb30BanliCb CBe,I(e­
HRII 06 H,I(8HTHqlBKan:e:H 'mCTHn no HOHH3an:e:H. npo6ery. !it-~- e -
pacna,I(y. 2 

fpamrnme 3Ha~eHHH .i,P. B3fITH paBHHMH 25 ,n.m peaKnIDJ (I) 
H !2,5 ,n.m peaimH:lt (2) n (3). 

KpHTepHHMH rrpaBMI,HOCTH pa3.I(eneH:e:H 6wm Me.Itj'IIItRe: 
I) HMrryRbCHHe CilBRTPH IJ8.I(a!lllHX na 11'.aMepy HettTpOHOB, BOCCTa­

HOMeHHHe H3 BH.I(eJieHHRX peaimmt (I), (2) lI (3),io.mmu 6HU O,I(H­
HaROBll; 

2) pacrrpe.I(eneHM no cose* B c.n.M. B peaimHH (3) JJ.JIH 

~-t:H m::- -M830HOB, a TaRZe ,n,JIJI rrpoTOHOB H Hef!TpoHOB ,I(OJWru 
COBna,nan. eMH 5e_+ paccMaTpHBan B CRCTeMe ROOp,nHHaT, noBep­
HyT08 Ha rso0 

OTHOCHTe.m,noli Tott. B KOTopott paccMaTPmlaDTCH ar;--
M830HH ( TO xe C8MOe J1.JIH, IlpoTOHOB lI HefiTpoHOB) ; *) 

3) pacrrpe.I(enemre no BeJ!HlmHe ai.. = (E:-c:)I (E;_+E:n 
ltOJJJ:HO .6llTb CHMM8TPH'Il!O OTHOCRTBRbHO d. =O B peamnm (3), eMH 
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B BTOM KaHaJie He polf,IU!eTCJI ,ltOllOJIHRTenmtlt ,r0 -MeSOH. 3Jtec1, 
Et, E; - cyw.m :mep:rml lJaCTim B c.q.M., JieTmnmc B 38JtHl]D H ne­

pewnm IlOJIYCg>epH COOTBeTo'fl!eHHo; 
4) 'llICJIO co6HTnlt KaHaJia n.p~ n,.n,:ic+1'ttor.+tJL:-,di::- B 5-.nyqeBHX 

3Be3,It8X ,ItOJDlHO 6HTI, He 6onme l!eM 'llICJIO CeMIJJiyiteBHX 3Be3,It; 
5) 'llICJIO co61mtll KaHaJia n.p+ n.n.at:.-m:.+ac-cm!Jt.0 ) , r,Ite 

m ::0,I, •• , ,ItOJmHO 6HTI, paBHO 'llICJIY co6sTd KaHaJIOB (I) IIJIDC (2) B 
5-JiytJeBUX 3B83.Jtax.Rpn:repHli '.3-5 B03HltKatlT 113 :rpeOoBaHHll lt30TOllH­
qecKol! cmwe:rpx:11 np -B3aJWo,nellc:rBHll. 

Bee :ttp:irrepim Y.ltOBJI8TBOpl!DTCJI B npe,IteJiax CTaTllCTmtII. 
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Pllc. I. 
Tono.nOI'lt11eCime C8ll8Hilll: np-BSall­

,MO,IteftcTBnlt B ;r,;mmasoHe mmyJII,COB 
ll8,ltBJ'flUIX Hefl:TpoHOB I,2+5 I'oB/c. 

TaKJIM o6pasoM 1Bce co6HTJm pas,1teJieHH uelr,lzy Ramurm.m pea~ 
CJie.ztYU]lRM o6pasou: 
B KaHaJie (I) - 1764 co6HTd, B KaHaJie (2) - II49 co6Im!il, B xmm­
Jie (3) - 1249 co6HTiffi, B RaHaJie" no fit", r.zte p0lt,ltBl)'l'CJI 2 Heh­
pa.lll,HHe lJaCTHIUl,- 526 co6HTnll. 

.lL1m Onpe,It8JI8HHJ{ TOilOJIOI'lt118CRlll Cel!eHm\ 6HJIO HCUOJILBOBaHO 
c:!200 THC. SBeS,It. IIOJIHoe ~CJIO 3Be3,It ( ~t ) npn mm.tton DH8PI'mI 

HOp!mp()BaJiOCL Ha IlOJIHOe cel!e:ime (6'-t.o-t- ) n.p -BSanMO,Itefl:cTBnlt, 
nsBeCTHOe C To-cmocTLD OKOJIO I%. . 

TOilOJIOI'lt118CKHe cel!emm ~CJIWmCL no qiopr.tyJie: 

S ==~-ct (4) 
l, .K ,w.t. t.ot. • 
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l, 
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!i 

3,IteCI, fii- 'IJ!tCJIO C06HTnlt ,ItaHHott TOilOJIOI'lm, r.zte t::I,3,5,7. 
Ha PHO. I npe.ztcTaBJieHH SHal!emm TOilOJIO~ec:rmx Cel!eHmt B 

S8BHCHMOCTR OT HMilYJILCa nepBlPIHoro HeftTpoHa. 

Ta6.mma I 

PeaKIUUI 
lfRCJIO 
.co6HTRtt 6 (M6H) 

n.p~ p p~+at--1r-- I764 0 ,64±o,04 

n..p+ p p9i::+§i::~~o II49 0,39±o,03 

np-+ p9t:+ar::+.ac~cn I249 0,49±o,04 

n.p-+2 HettTpaJILH. 526 O,I9±o,or 
np-+5 ...nytieBHe 4688 I,?o±o,os 

3HM 'llICJIO co6HTHtt ruuoi;oro KaHaJia, TOnOJIOI'HlleCKOe cetJeHHe rutTH­
.nyqeBHX SBeS,It, MOlltHO onpe,IteJll'!TI, cetJeHRe OT,lteJILHOro KaHaJia. PesyJIL­
TaT npe.ztcTaBJieH B Tad.mme I. 

BTopaJI rJiaBa nocBRIL1eHa RCCJie,ItOBaHirn peaK!l:im n.p➔ p pac+oc.-ot.: 
HccJie,ItoBaHHe odpaso:samm: pesoHaHcoB npoHsB0.1tRJioc1, noc~e 

. _ r, * f' ~"17 ynoJ)H.I(ot1emm BTopRtmHx llacT:im no dHcTpoTe ~!:1/e e,y_(E +Ar>ICE-P,1JJ,. 
BlitJRCJIH8MOl! B c.q.M, peaKilHR, BTopHl!HHe npoTOHH paccTaBJJeHH TaR, 
l!T06H ~~ .) ~t ~ lL1m Jr -Me30HOB HMeeM 3 nepecTaHOBKH B 38BRCH­
MOCTR OT Toro, Ha KaROM MeCTe - nepBOM, BTOp0M rum TpeTbeM no 
dHCTp0Te CTOHT'1r-Me30H. COOTB8TCTBynnne ,1tRarpaMMH 6YJJYT IIMeTL 
BR.It: 

~

n. ~- n. 

ll"­
rr+ 

p fh p 

P,s. 

~

,r-
,r+ 
ii-

~

n. p;+ 
rr­
TT-

Ia Id 
Pe p 

IB 
~ 

8TH ,ItHarpaMMH B ,It8HHOM CJIYllae .IIBJIJDOTCH rpaqJH'IeCKOff MJIJDCTpaq1teft 
YilOPH,I(Ol!eHlfJI no dHCTpoTaM. EoJiee BHCOKHe JilnI.HH Ha 8TRX ,ItHarpaMMax 
OTBe'UU!T llaCTRqaM C 60JII,l!IRMl! dHCTJ)OT8MH, npHtteM 6HCTPOTH npoTOHOB 
cpaBHHBaDTCH MeJE.Jzy codon, a TT -MeSOHOB - Mex.n:y co6off. 

J!a;ree IlPOH3BO.IOITCH nocTpoeHRe eiplleKTlmHHX MaCC paSJIH1mHX 
ROMdHHamrlt, cooTBeTCTBymmx yrrop.ff.llot1eHRHM Ia, Id, IB. IlpH BTOM 
B Kal!eCTBe q)OHOBHX 6epyTCH COOTBeTCTBYJll!He ROM6HHaqRR RS q:eso­
Boro 061:>eMa: HanpHMep, npn OilRCBHHR 9qXpeKTHBHOi1 MaCCH "Me,ItJieHHoro" 
IJpOTOHa R "Me,ItJieHHOro" 1f°-Me3oHa (,ItHarpru.n.ta Ia) RS qasoBOro od'l>eMa 
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Taue BH6:HpallTCJI "Me~emral" npOTOH K "Me~emnnt" 'Jr-MeSOH. Ilpll 
8TOM IIOJIHm!: qnsoBmt o6'I.eM He HCKamieTCJI (cM. II. 3.I ltHCCePTamm). 

iOO 
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~too 
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50 

Ll122.s=75% 
cpa.3,=25% 
1.2/n =2,2 

QI£ I II 
1,04 1,24 '•' • n 

Pllc. 2. 
3qxpeRTHBHHe MaCCH . p§(;+ - ROM6K­

Ha~, COOTBeTCTBYJJltl!le ~e 
Ia. · Mp£+, faf>/cl 

Ha PRC. 2 npe,ItCTaBJieHH &qJq)eKTHBHHe MaCCH, PW-ROM6imand, 
COOTBeTCTBYJJltl!l8 .1tlllll'P8MM8 Ia. 

Ta6Jnma 2. 

Pea:raum C, M6 

n..O+tt.* PX-41::- 0.42±o,03 
nP-+ A++ A0 !Jt:.- O.I?±o.OI 
rt.P+t::..OAO~ o. or+-0. 003 
n.p+ .40p!JC+ar;- o or+-0.003 
n.o+ ~CI520) ... o.oo±o.02 
n,p+ He1>eSOHaHC,IMH 0.03±o.003 

B ?al!J1Hne 2 lIOKB.SaHB C8"!8HJ111 p0--1t8HHJI pasJIJAHHX HYKJIOHHBX 
HS06ap. . 

l{aJiee J[CCJI8,JtY8TCJI M8XBHHSM npoTeRaHHJI peaKitJ,m (I). B peSyJII,­
TaTe aHaJIKSa xapaKTepHCTKK BTOpll1UDIX 118.CTJm 611JI CROHCTIJYBPOBaH 
MBTpJ!1DIHI &JieMeHT Bll,lta: 

M$!.,.., e-sC~ma.r~:1.) e-sC~2-~mtn.) , c5> 

r,Ite ~1 ' ~2 ' ~ma.ir. , ~ rni.n. - 6HCTp0TH BTOJ)l111HHX JipOTOHOB 
JI HB,mJII,HHX HYKJIOHOB, COOTB8TOTB8HHO, RO'?Opd xopomo OlD!CHBaeT 
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60JI1,moe tmc.no pacnpe,neJieHml xs pearumn (I) sa HCRJIJJtieHHeM aqqieK­
TBBHHx MaCC N7T -KOM6Hiramnt, Tpe6yDI!llX BBe.nelmJI B II0.1IH!lfi MaT­
pl!'IHlrll: aJieMeHT pesoHaHcHoro 'WeHa. 
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Pllc. 3. PacIIpe,IJ;eJieHIDI !IO Cose* B C,D;,M. lI..JIJl P, 
.o.+t ot1 :n;- :es peamum n.p-pp~-t!TCat-
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Pnc. 5, Pacnpe,IJ;eJieHKJI no 
x•= ,,:' /P.:ClX ll)lR Bcex :&TOPK'i-
HHX 118.CTJ!D; peaKIJ;Jm np-. ppft+40C -



Ha pl:Ic. 3,4,5 npe.JtcTaBJieHH pacnpe,JteJieHIDI no cose◄; '1" xii< 
~ BTOPirnIHX 'lffiCTl:II( peaimim (I). CTIJiolllHHe JIRmm - pacnpe,JteJieHRII 
no q83OBOM;Y oOO.eM;Y, TO"Dtl! - pesyJILTaT armpoRCHld!llUD! Blalpal[eHl:IeM 
(5) C B ::2,25. KaH,tUI.D:aTaMII B A++ B3$1TH Pnt+ -ROMdl!HB.IOm, MaCCH 
ROTOp!lX SaRJill'<UIHH B l:IHTepBaJie (II60+I300) MaB/c2• 

B TpeTLel rJiaBe l:ICCJie,D;yeTOJI peaRIU!Jt n,p ~ pp ac+Jr-at~0
• 

Ce11eHR11 odpasOBaHlt.11 ffY1t7IOHHHX HSodap B &To8 peaKIOra Taae 
onpe,JteJL'IJ)TCH c npl!MeHeHl:IeM cnoco6a ynopJr.IJ:O11emm no 6HcTpoTaM, itaR 
l:I B pea~ (I). 

TadJil:Ina 3 

KoHe~oe COCTO.mme 5, MdH 

rt..P-+ A++ (p,c.-5r:.-9r!') 0.20:!:o.04 
n.o+ t:. + C pJr+ac-.11::-) 0.03:!:o.02 
rta+-!l0 ( P.it;+dl:-at:'0) 0.02:!:o.02 

n. P ~-Kit,, 0 (psr-t-Cot:.0) 0, 02:!:o, DI 

B Tac5Jxlme 3 nORaSBHH ce11eHR11 po11teHRII pasJil:Itll!HX HYRJIOHHHX 
l:ISO6ap B l:ICCJie,D;yeMO8 peaKIUm. 
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w"•<?•4)"/. Pl!c. 6. 
,:'Jn•U I Pacnpe,JteJieHl:Ie BiPJ)eRTBBHHX Ma.CC 

~~~-n!RoMdllH8Itltl: a)-Rs Bcex co­

o,,s 0,S8 0,75 0,Ba \03 1,18 

dHTd peam:um n.p ... pp~+£-9t.-Jt.0 , 
d)-nocJie BlAl:I'l'arum Jioeol ROMdK-

M,..".nfiblc:1 HaitllJI. 
Ha pl:IC. 6 noRasaHB pacnpe,JteJieHRII 8gxpeRTBBHHX MBCC !lt+~-or.0 

ROMdimand: a)-l:IS Bcex COdHTd peaKIOra (2); 6)-nocJie Bl,All[T8Hl'tll 
JIOZHO! ROMd:mmrtJ!l! (c~TaeTOJI, 'IITO JIOJlHM ~OMdl!lilmltll paonpe,JteJieHa 
no q83OBOMy odi,eMY; 8'1'0, no-Bl!.ltl:IMOMY, OJie,D;yeT l:IS pHc. 6a, Ha RO­
TOpoM Bee pacnpe,JteJieHJ[e, sa l:ICRJIJl'ieHl:IeM noJIOCH M8CCH 6J0 -M890Ha, 
xopomo Oill:IOHBaeTOJI OTBTHCT~eclUIM qx)HOM). 

BRJla,Jt (JJ0 -uesoHS B peaiaum (2) COCTaBJISeT (7±1)%. Ce11emm 
ero odpasoBaHU B peam:um (2) 

5c.,a = (0,02'r"-0,002) Md. 
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Pl!c. 7. Pacnpe,Jte.11emm no Cose* B c.~.M., 
0 ,JtJ!Si Bcex ·BTOpl:I11HHX 'llaCTlm peaimim np ... ppdl:+atat-ai:: • 
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PHc. 8. Pacnpe,JteJiemm no fl 
,JtJlll BC8X BTOPl:I'IIHBX 'llaCTmt peamnm 
n.p• p·p-?'C+JC-ar;-~o 
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Pl!c.9. Pacnpe.JteJieHRII no 
X. ~= fl,"'/ P~" ~ BTOpl:I'IIHBX. 

,W.CT~ · l:IS peaKIUDI np+ p~ae. 

Hs pacnpe.JteJieHd, noRasaHHHX Ha p:Hc. 6, o~eaeHo oe11eHl:Ie rz.0 -r.ro­
soHa, paBHO8 6''l.o =(0,006:!:o,002) Md. 

Ha p:11c. 7,8 :a: 9 npe.JtcTSBJieHH pacnpe.JteJieH:wt no cose'fll,H x¥r 
~ BTopimnrx 11acTmt KS peam:tmI (2). Ha pl:Io. IO npe,JtcTaBJieHB pas-
1lll8 xapaR'l'epl:IOTJIRll (l++ ]18 8TOI peaKIUm. CnJ!Ol!IHHMll .lllDDtltWI 

9 



200 - ru· B
,oo 

·1 
tg ,oo . ~ 

J ·sO -~5 Co~~ ~• lO O ~25 ~so ~75 lO 
o.•• F!°ll.··.r~1c 

'{EJ[SJ J ... roe • 

• <Xl i ~ 

·lOS -0,55 ·!\CO ~" ~95 0 · -;• •• . ~25 ~so ~
15 lO 

6 ~ ... 

., 
i ,o 

J 
-~a 4,0 

PRc. -IO. 

Pacnpe.u;eJieHHR no cosa~ 4., ~~ 
P .. , X"' }],JfJI .::),.++ HS peamnm 
n..p~ pp~+ot:,_!Jt'._at:O 

HaHeceHH pacnpe.u;eJiemm IIO <IasoBOMY O6'I>eMY, a TO'flKaMH - pac11eTH 
no qx>pMyJie (5) c B=I,4I. 

PeSRall amrsoTpon:wr l! CHMM8TPM B yrJIOBOM pacnpe.u;eJieHl!l! at:0
-

MSSOHOB o6'I>J!CH8Ha BOSMOZHHM nepepaccemmeM BTOPJAHWC HyKJIOHOB: 

n. p p p !1C +at: -.1r -
-- I., - p par;+ar;-4r:-xo 

l-pp~O • 

.I{aJiee noRasaHO, 'IITO po,r.u;eHJie 6.)0 -MeSOHa, BepOJITHO, IlpOl!C­
XO,ltHT 11epes Jr -MesoHHlrli o6MeH B pearoum n.p~ pp w0 ai:.-

B 11eTBepTott rJiaBe nccJie,eyeTCJI peam:um np+ p5e+ar:+.1t'-at:-n. 
Ilpn onpe.u;eJieHl!l! ce11emdt o6pasoBaHHR pesoHaHcoB HS yrrop,mo-

11eHHHX IIO 6HCTPOTe KOM6l!H~ CT8Tl!CTHK8 ORaSaJiaCL H8.t(OCT8TO'IIHOtt, 
T~K. 'lll!CJIO nepecTaHOBOR 6HJIO BeJIHKo. IIOBTOMY onm6KH B ceti:eHIDix 
6HJIH 6oJILnme. 

,If,JIJr 6oJiee To'!Horo onpe.u;eJiemm ceti:eHl!tt o6pasoBamm :irao6ap 
6HJia nponsBe.u;eHa annpoKCHMaIUm .ttBYMepHoro pacnpe,neJieHIDJ M p,n::+ 
OTHOCHT8JILHO Mnqr- Ha6opOM pacnpe,neJiemrlt, COOTB8TCTBYimRX 
pasJil!'IHllM cp;ra:ir<iecKHM npon;eccaM peaKIUm (3). 

B Ta6Jnme 4 npe,ncTaBJieHH 8TH pesyJILTSTH. 
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PRc. II. 
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PFrc. !3. 

Pacrrpe~eJiemm rro X* ,,:µm 
BTOpR1IHI:lx qacT:im R3 peaKIUIB 
n.,p• pal;+at;+dC-:n:.-n, • 

PHc. 14. 

uro,M(:',.'.JH~□o I Pacrrpe~eJieHIIe aqxf,eRTHBHHX Mace 
prr+1T+(n1t-ac-) -ROM6HHanmt: 

a)- H3 Bcex COOHTltil peaRD;HII 
np ~ p:ir~+JT-ir-n,, 

6)-H3 COOHTlttt, r~e MaCCH 
PJi+(n,:rr-)-KOMOHHamrll 38KJID­

qe!!ij ~ RHTepBaJie (l,160+1,300) 
rawc • 

1,22 i,42 4,62 ~,82. 2,02 

Mc~:::), r.b/c• 
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Ha PHO. ll,12,13 npe'ACTaBJieHH pacnpe~eJiemm rro easer 'l_ 
H x" ~ BTOpll'IHllX tmcT:im H3 peaKIUIB ( 3) • Pacrrpe~eJieHlIJI, 
Hso6paneHHHe TOirKaMH Ha STHX p:ircymcax, no~eHH no qioprJYJie (5) 
C B:::;!,62. Ha pnc. 13 IIYHKTllJ)OM 0003HaqeHH pacrrpe'AeJieHRII OT~eJil>HO 
~ rrOJiomtTenHHx tmCTHn ( P , b.++ , !it+ ) • 

,UaJiee RCCJie,eyeTCR BOSMOmurlt pe30H8HC B CllCTeMe P.rrt'~(n!Jt-!Ji:-) 
B cneKTpe aqifleRTHBHHX MaCC PJt:T~+ (n.!JrOC-) -KOMORmmRtt rrpn 
Macce I440 llaB/c2 o6HapyxeH IIltK c umpIIHott r ~ 60 MaB/c2• CeqeIDie 
8TOI'O BOSMOmIOro pesOHB.HCa B peaKIUIB (3) paBHO (35±4) MK6. IIoKa­
saHO, 'ITO DTa OC069HHOCT!, noqTH llOJIHOCT!,D CMS8Ha C 6++(A-) 
lIS06apoil. 

Ha pnc. 14a npe'ACT8BJI9HO pacrrpe'AeJieHRe aqif)eKTlIBHElX Ma.CC 
P.1t+4t+ (n..4t-~)-ROM6liHanllit RS peaRD;RR (3). 

~OHOBaJt KPlll3M (CllJIODIHM .mnma:) ytmTHBaeT BRJia,10:l OT pas.Jra1'!­
HHX no'AIIpOneccoB pearonm (3) c Becru.m,cooTBeTCTBYDI!HMH Ta6JIR-
ne 4. Ha pnc. I46 rrpe'ACTaBJieHo pacrrpe'AeJieHHe p~'JC.+-<.n,at-a-c-J­
xou6RHanllit ~ CJIY1iaeB, xor,Ita aqifleRTHBHM mcca npoToHa (HettT­
poHa) XOTR 6H C O.D;Hl!M ,1t+ (at.-) - MeSOHOU JiemIT B o6JiaCTlt A 
C.II60~ M P1f+(rur-) '- 1300) llaB/c2• ~HOBM xp:iraast llOJIYlieHa BH-
1llITSHHeM HS llOJIHOI qx>HODOit KPHBOil (pnc. 14a) ql8SOBO:ll: RpHBott (llO'A­
nponecc 11,p+ p~+r~-ac-n- , cocTaBJUIII!1lrll 16% Bceil pearonm (3)). 

OCHOBHHE PJiNJil,TATEl 

I. Paspa6oTaHH MeTO'AU pas~eJiemtJI RaHaJIOB peaxnRtt B IllITll­

JIYlieB:SX snes~ax n.p -nsam.1o~encTBd B yCJioBMX o6JiyqeH:wi: I-MeT­
ponol BO~Opo~aon nysupl>KOBOil KaM9J)ll JIB8 OHffif KBaSHMOHOxpollaTH­
i:i:ecIOD.m Hefl:TpoHru.m c Pn. =(5,ro±o,I?) raB/c. 

2. IIpn HCllOJII,SOBa.Hlm llOJIY'leHHHX HaMII TOllOJIOI'lJ'ieCRlIX cei:i:em 
rip -nsam.to~eAcTim:ll: orrpe'AeJieHIJ cei:i:eHWI pasJIHi:i:HIJX KaHaJIOB peaRD;RR 

B 5-JIYlieBm: sBes,Itax rrpn Pn.. =5,I raB/c. 
3. C IIpmleHeHReM MeTo~a ynoPJ!,ltO~eHHa BTOPHtnlUX ~acTmt no 

clucTpOTaM B c.n.u. pearonm onpe,I(eJieHH cei:i:eHlUI o6pasoBaHWI HyK­

Jiommx nso6ap. 
4. Iloxasaao, ~To Bo Bcex nsyqemmx pealtilRIIX nponcxo,I(lI'l' 

OclI!.Jll,HOe po~eHRe HyRJIOHHHX :irsoclap, B OCHOBHOM B cncTeMax p,517 
lI n.~- • ,nOM HepeSOHaHCHOI'O qx>Ha COCTaBJIJie'l' 5%, MeHee 50%, 16% 
,ltJifI peamnnt 11-f)-'>PP~~-~-, n.p~ppw~-:or-ac. O lI 
n..p-+ p~3L-!1t- rt- COOTBeTcTBeHHO •. 
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5. B 7% CJIYtraeB peaRUIIB rtp- pp31:+.7r-.11:-.Jt 0 o6pasyeTCJI 
eu0 -Me30H. Ero POJE.n8HHe, BepORTHO, rrpOHCXO,JUIT qepes<Jt-Me30HHll:lt 
o6MeH B peamnm rip-pp a,0:n;:- • 

6. He HaimeHo HHRaKlrX oco6eHHOCTett B aqxpeRTHBHllX Maccax 
n..(P)!1t+ac;- rr n.(P)rr+rr+(n-rr-) . -ROM6:mrnnrr:lt. 

7. B crreRTpe acpj)eRTHBHllX MaCC p~+rr+(n..:n:-.:n:-) -ROM6H-
HaUHfi o6Hapy~eH ITHR rrpn Macce 1440 MaB/c. 8Ta oco6eHHocTb ne­
JIHROM cMsaHa c A++ (b.-) -rrsooapo:lt. EcJm o~TaTb ee pesoHaH­
coM, To nmpnHa ero r ~ 60 MaB/c2 , a ceqeHrre o6pasoBaHHR paBHO 
(351:4) MR6. . 

8. HaimeH MaTplI'nll.li\ 8JieMeHT BH,na 
2 -B(~ -u) -B(~,,-~mi.rV M rv e mQX d6, e .. ' ROTOpll:lt .nocTa-

TO~O xopomo Y~TllBaeT rreprrqiep~ecrur:lt MexaHH3M liCCJie.I(OBaHHllX 
peaRUH:lt. 

9. Hso6apll B peaRUHRX B 3Ha~T8JlbHO:lt .I(OJie c~aeB po:amaDTCR 
qepes rreprrqiepMecrur:lt Mexan:ii:sM. 

IO. YrJioBlle pacnpe,neJieHHR traCTHn He npoTHBopetraT rrpe,nrro;roze­
mno o rrepepaccemnm BTOp~x HYRJIOHOB c pox,neHneM o.nuoro 'Jl-Me­
soHa. 

OcHOBHlle pesyJibTaTll ,JUICCepTaunn ll3JIOZeHU B CJie.nyonnx pa6oTax: 

I. A.A6,mmaJIHeB n .np. OIDIB, I-8565, Jfy6Ha, 1975; 
Nucl. Phya. B99, 445, 1975. 

2. A.A6.znma.m;eB n ,np. OIDIB, I-10669, Jfy6Ha, 1977. 
3. A.A6.nimaJilleB n .np. OIDIB, I-10916, Jfy6Ha, I977. 
4. A.A6,mrnaJDieB n .np. OIDIB, I-III37, Jfy6Ha, 1977. 
5. A.A6)UlllaJilleB n .np. OIDIB, I-III38, Jfy6Ha, I977. 
6. A.A6.mraa;meB K .np. OIDIB, PI-II6I4, Jfy6Ha, I978. 
7. A.A6,umaJmeB K .np. OIDIB, PI-II6I5, ,lfy6aa, I978. 
8. A.A6,lU'I1l/3)Il'!eB K .np. OIDIB, PI-II6I6, Jfy6Ha, 1978. 

PyKonHcr, nocrymma B H3.1tare.11r,cK111l oue.11 
23 HDHR 1978 ro.1ta. 
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