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OKCIIEPUMEHTBI HA SJIEKTPOHHOM
CUHXPOTPOHE JINAD

B.II.YuxkosB

CunxpoTpoH, yckopsiomnit >mekTponnl 1o suepruu 100 MoB, pyukmmormposan ¢ 1953 r.
g0 1967 r. B PTU mm. A.D.Nodde. D10 6uno «nerumes A.Il.Komapa, cosmamnoe ma ocroBe
npuBezeHHOTO 3 MOCKBBI MarHuTa, OCTABIIETOCS OT MOMAENN Pa3pabaThIBAEMOIO YCKOPUTEIS
Ha HHepruto B HecKoibko coTern M»sB. Menbine, uem 3a mBa roma mosonbie coTpynHuku Pus-
texa, koTopbix crmotusn A. I1. Komap, me Tombko Boccosmaianm cmHXpOTPOH Kak MIENCTBYIONINI
YCKOPUTEIb 3J€KTPOHOB, HO U MOATOTOBIIIM METOAUKHN U anlapaTypy s uccaenoBaHuii poTo-
sIepHBIX peakiuii. PazpaboTanuble cocobbl cTaOWIN3AINN SHEPTUN YCKOPEHHBIX 3JIEKTPOHOB
U WHTEHCUBHOCTY MyYKa TOPMO3HOTO M3JTYUYEHUs, TEPEKITIOYEHNs PEXKUMOB pabOThl YCKOPUTEIS
IIJTSL TIPENU3UOHHOTO M3MEHEHWSI SHEPTUU DJIEKTPOHOB, U3MEPEHUS SHEPTUHN TTYUKa TOPMO3ZHOTO
U3y YEHNU s, TTPOIIENIIeTo Yepe3 MUIeHb, CAeIall CHHXPOTPOH YIOOHBIM U MEPCHEK TUBHBIM 175t
TeX JIeT WHCTPYMEHTOM UCCaenoBanus poTosinepunix peaxinii. OCHOBHON BKJIal B MEPEUNCIIEH-
uole Boite paboTsl BHecan H.H.Yepmos kax riaBmbiii nmkenep cuaxporpona, A.B.Kymukos,
I'.®.Muxees, B.Il.domunenko, b.K.[llep6akos, B.II.Amykos, C.II.Kpyrmos, U.B./Tonatumn.

B Te ronbl 6bIIO MOCTABIIEHO HEMAJIO HKCIEPUMEHTOB, PE3YIHLTATHI KOTOPBIX CHOCOOCTBO-
BaJIll YCTAHOBJIEHWIO MeXaHW3MOB (GOTOSIEPHOTO MOTJIOMIEHUs U 0TGOPY Momesell CTPpYKTYpbl
snep. Tax, manpumep, nccnenoamusmu A (7, p)X-peakunil, THEITHUPYEMbBIX TaMMa-KBAaHTaMHI €
sueprusmu > H0 M»sB, 661 BeISIBIIEHBI MeXaHU3MBbI TPSIMOTO GoTOodhdeKTa BEIGUBAHUS HYKIIO-
noB u3 anep (12C u 6onee THKENBIX) 1 KBasuaeiiTporHoro noraormenus dpotoros (E.B.Baxanos,
FO.M.Bosnkos, JI.A. Kynpunuknii, B.I1. Ynkos), ycranoien pick-up Mexanmsm o6pa3soBaHus BbI-
cokovmepreTnunbix meiirpornos (FO.M.Bomkos, A.B.Kymukos, JI.A . Kynsunuxwit, B.I1.Ymxos).
B.II. Henucooim, JI. A . Kynpunnkum, U.4. YybykoBeiM 6bi1a paspaboTana METOMMKA BBIIETEHITS
HapualbHbiX KanaioB A(y,a)X-peakiuil (¢ - 3apsKeHHas JacTUIA) Ha OCHOBAHWUN PE3Yilb-
TATOB BBIXOMA Peakinii, MPOMCXOMSIINX IO/ NeNCTBUEM TOPMO3HOIO W3JIYYEHUs € PasHbIMU
3HAUEHUSMA [V, 1 BLIIOIHEHLI DKCIepUMEHTLI, HallpaBjleHHbIe Ha IIPOBEPKY TEOPHH KOH-
GUTYpaIMORHOTO PACIIENIeHNs YIeKTPUIECKUX NUMONBHBIX THTaHTCKuX pesonamcos (DJII'P)
nerkux snep 1p-obonouxn. buuum mamepenbl cedenns (GOTONOTIOINIEHNS SIpaMI aproHa, HEOHA
n kpuntona (U.IL.4ABop — xamepa Bumbcona), Bomomnen psam paboT B 06macTu GU3WKE esTe-
mus snep (b.A.bowaros — nonmsammonnas KaMepa),pasBuTa METOMUKA SIEPHBIX POTOIMYITHCIIT
(O.B.Crenanosa, E.Il.MaxnoBckuii). Pasymeercs, smech mepedmcienbl majeko He BCe HKCITE-
PUMEHTDI, BBITIOJTHEHHbIE Ha CHHXpOoTpone Tex jgeT. OTMeTnM TOILKO, 9TO B TO BpeMs GLIIOo
3aruilieHo Ooiee mecsiTKa KaHAUMATCKUX ITUCCEPTAINIl.

B 1967 r. cunxporpon 6bin1 nepeseser B JIUAD um.b.1l.KoncranTunoBa n yepes npa ro-
Nla BHOBL cTasl (PYHKIHOHWpPOBaTH (Bemuku sacayrn B sTom B.Il.domumenko) kpyriaocyTodmo
BIUTOTE 110 1986 1. 3nech OynyT oTMedenbl HEKOTOPBIE YKCIEPUMEHTHI, BhiomHentubie B JINAD.

Uccnemoaune % Li(v, ab)X-peakmnii

B Te romer Geuta passuta Teopusi kKoupurypatmonnoro pacierutenus TP gerkux smep
Ip-o6omouxu (°Li, "Li, ?Be), yrBepknaiolias, 4To BCIeNCTBIE HEOGBIUAHO GOIBIIOIO Pasiu-
qist HHEPT U CBSI3W HYKIOHOB 1p- u 1s-0605mouex (I[OCTI/IFELIOHIGFO sHageHus 15— 20 M3B) DITP
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DTUX sifep, (popMuUpyIolInecs B pe3yiabTaTe MeKoDOJI0Ue HbIX MepexoioB HYKJIOHOB, HE COCTa-
BJISIIOT KOMTIAK THBIT pe30HaHC, a OKa3biBaIOTCs pa3bpocaHHBIMU 110 IIUPOKOMY SHEPTreTUYeCKOMY
MHTEPBAIIY BIJIOTH N0 sHepruil Bo3oyknenus 40 u 6o1ee MsB. llpenckasbiBasoch, uTo Hanbosee
MHTEHCUBHBIMU JIOJTKHBI OBITH TIEPEXONbl HYKJIOHOB U3 15-0607T09K™, a pacral 3TUX BO30YKIeH-
HBIX COCTOSHUN simep GylNeT MpOMCXOoAnTh (Ha ocHoBaHWE mpaBmi oTbopa mo cxemam FOmra)
My TeM UCIYCKaHs COCTABHBIX 9acTHIl (Ipaduk ) Ha puc. 1):

v+ L — °Li* — p(n) + 5He*(5Li*)
SHe* — d + t; Li* — d + 2He.

v+ Ti — "Li* — p(n) + 6He*(6Li*)
SHe* — t + t; 6Li* — t + 3He.

B To xe Bpems mis o6bACHERNS BeTMYUHBI U BAA DHEPre THIECKO 3aBUCHMOCTH [OJTHOTO Cede-
HIS TIOTJIOMIERTsT GOTOHOB d>TUMI SapaMi (04( E.)) Brmmorsh o suepruit 100 MoB 6wimu mipen-
JIOJKEHBI aJlbTepHATUBHLIE TEOPHUH IIpolecca (POTOIIEPHOrO MOTJIOMEHNA: TEOPHs MTPAMOTO (Po-
TovdhderTa (rpaduk 6) Ha puc. 1) u Teopus mpsMoro GoTopaciienienus KaacTepos (Ipaduk 6)
Ha puc. 1).

it P

KitacTep

6Li(7Li)

6) 6)
Pnec. 1.

Bce Tpu Teopum, He mpeTeHnys Ha CTPoOroe KoaMdecTBEHHOE oHmucaHue (hOTOMNOIJIONICHNUS,
KaueCcTBEHHO ¢ 6ojlee WM MeHee PABHBIM YCIIEXOM BOCIPOU3BOMUIN SKCIIEPUMEHTAILHYIO (yHK-
o oo Fn).

IInsg oTbopa Teopuil cllefoBado YCTAaHOBUTL Ha OIBITE COCTaB OOPasyIOUIUXCH B AOCPHBIX
peakImaX JacTHIl I UX YIJIOBLIE U dHepreTnyeckne koppemranun. Ha curxporpone JINAD snep-
Bble OBLIM MOCTaBJICHBl SKCIEPUMEHTBl TAKOTO TUNA. DBLIM M3yYeHBl SKCKJIIO3MBHBIC PeaKIlii
STLi(y, ab)X [1,2], uHUIIUpYEMBble TOPMO3HBIM H3JTydeHHeM 5JIeKTPOHOB ¢ sHeprueil Ky = 55
M>5B (3nech a n b — m106bIe 3apsKeHHbIe YaCTHIBL, OHA 13 KOTOPLIX UCITY CKAeTCs oM (PUKCHPO-
BaHHBIM yTioM 01 = 90°, a mpyras — Mo H3MEHsIoIInMes YoM Og). Y cTaHOBIEHHBIN COCTAB
JacTHIl @ U b W oTHOCHTeNbHas dacToTa (a,b)-copnanenuii(@; = 90°, Oy = 76°) mpemcrasie-
HbI B Tabmuie (TaM Ke MPUBEACHBI OTHOCUTE/ILHBIE YUCIIAa COOBITUIT, OKMTAEMBIE B DA3INIHBIX
Bepcusax MexanusMa (poTopacierieHus saep ).
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Tabmuma

OTHocuTenbible Yncia cOOBITHI coBmanenuii ab + ba (sKcmepuMenT U pacyér);

peaxtus °Li(7y, ab)X, O; = 90°, O, = 76°

Huramuka

11 ’
i doropacuieniesns Huuamuka dasoBoro obbEMa pomece
- o l‘IT'TCﬂ() IocIe10BaTe/IbHOT'O
lHH COBITaOCHN M . . o T\’B&?Wﬁ,.}'ﬂ)q)a‘qﬁCT‘T’THTJ
COBIlaaCHUI pacliaia
ab + ba [ —— peaxtms peaxtms peaxtimst peaxtmst STi(y, p)*He"
) 6T : 1 6T (U 6T : Ip | 6T : 3 o AN
“Li(y. yy )d | C°Li(y, Jj )pn *Li(y, Jf)d | CLi(y. ) Jen d+t
tp + pl 1.00 +0.04 1 1 1 1 1
td + dt 0.14 +0.01 < 0.01 1.3
pd + dp 0.20 £ 0.06 <0.01 1.3 > 1
P 0.18 4 0.02 0.15 0.45
dd 0.02 4+ 0.005
Ha puc.2 nokasaHbl yrioBble KOppesiun MpOTOHOB 1 TpUToHOB B peaxtun °Li(v, pt)X.

a). 6). b).
T} . o &
\ 81=90 6,=90° & ol
. W P — t x
~ 1 8 o : 91 -
@l | <§-lr ol v =
o * 82 oo 2 82 ELL
i ! S &3
% o e 5
= I 1 > i T ol
U '; \||+ 1 + . éz
P ﬂ ol
] \ +
bk t
0 Vi . e N ——— N 0 N . SN
-40 60 80 100 120 140 40 60 80 100 120 %0 40 60 80 100 120 %0
92, FPAA. 82. FPAA. BZ.FPAA.

Ha puc. 3 IpUBEOCHEI SHEPreTUYeCKIEe paclIpeac/icHIId COBIIadaloIIX IIPOTOHOB 1 TPUTOHOB.

Puc. 2. Yrioast Koppessiiius HampaBiIeHUd HCIYCKAHUS TPOTOHOB I TPUTOHOB B PeaKIUu
®Li(y, pt)X (TeMHBIe TOUKN); [eHa NeeHNs 10 ocu opamHatT — 1.72- 1072 cm? /(MsB - cp?);
CBeTIIBIE TOUKUM — allapaTypHOe VTIIOBOe paspelleHne, WU3MEPEHHOe [0 peaKIusiM
®Li(y,t)*He. Cnnomrnas Kpusas Ha @) — IuHaMUKa (Ba3oBoro obbema; Kpusble 1 1 2 Ha
6 )— YTJIOBasi KOPPEJISINs TPOTOHOB I TPHTOHOB B BePCHN (HPOTOPACIIIEIIEHNS KIACTEPOB-
KBa3snalbhadacTHIl B IPUCYTCTBUN CIeKTaTOpa—neiiTpoHa (1) n cmekTaTopa—pn-mapsi (2);
KpuBble 3 u 4 — Bepcus mpoliecca BLIOUBAHUS TPOTOHA U3 8-000JIOUKH ¢ 06pasoBaHueM sSopa
SHe*, pacnamatomerocs Ha d + ¢, m Bepcus Bosoyxmenus JII'P amep °Li*, pacmamaronmmx-
cd IyTeM HCIIYCKaHISA ONWHOYHBIX IIPOTOHOB ¢ oGpa3oBaHHeM OCTaTOYHBIX diep °He* B

OBIPOYHBIX BBICOKOB036y)KI[eHHBIX COCTOAHMAX.
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Puc. 3. DuepreTuvueckue pacupenesieHus COBIAMAIINX TPOTOHOB U TPUTOHOB B Peak-
i °Li(y, pt)X (uépubre Touku). KpuBbIMU TOKa3aHbl pe3yabTaThl B BEPCHN MPOIecca
(doTopacielIeHns KIacTepoB KBa3ualbhadacTni B sape °Li Ha TPOTOH U TPUTOH B IpH-
CYTCTBUN CIEKTATOPa-NefiTpoHa (KpuBas 1) I clekTaTopa—pn-mapbl (KpuBas2), a Takxe
B Bepcun JOMUHUPOBaHms Tpexuyactuanoii peakmuu *Li(vy, pt)d (kpuBas 3).

B pesynabrarte amanmsa sKcHnepuMEHTAILHBIX TAHHBIX YCTAHOBIIEH PSII HOBBIX (DAKTOB:

1) MexaumsM (POTOSIEPHBIX PEAKIHl, 3aKII0YAIOMINICS B TOM, 9T0 (GOTOHBI € SHEPTHIMU
ot 30 no 55 M»sB mnormoratorcst 060cobIeHHBIMI KilacTepaMi B sopax 6Li u "Li Tuna 4He,
“He, He, ®He, pacmanmarormmMucs Ha mBe YacTHILI (d,b) B OPUCYTCTBUM AAEPHOTO OCTATKa
X—crekTaTopa;

2) cocTaB CeKTaTOPOB X, KOTOPBIMHI B TIpoliecce POTOPACIIEIIERNS KBa3nalb(padacTI] B
anpax °Li na mapy pl dale okasblBaIOTCS pn-Tlapbl, a He NeiTpoHbl (B cooTHomennn 3:1), a B
anpax ‘Li — TpuTonbl u Tpoliku pnn (B coornomenun 1:1);

3) abcomoTHbBIE 3HAYEHNS CeUeHnil peakiinii (poTopaciierienns KBasnambhadacTuIl B SaIpax
6711, cocTaBIIONIE OKOJO TOJOBIHE! 3HAUEHIS TIOTHOTO CedeHHs HOTIOMeHNs (pOTOHOB Apa-
MU, U IPYTHUX KJIaCTEPOB;

4) mastbtit Bkaan B nabnionaemble peakiuu 7 Li(y, ab)X (na yposre ne Gosnee 10 % ot ceuenus
peakmuit GoTopaciienenns KBasnanbhadacTuir) 5>GpHeKToB BO30YKIEHNS KBA3UCTAINOHADHBIX
COCTOSIHIIT MaTEPUHCKUX SIIEP 61,1 (7Li*), ocJIeN0BATEILHO PACTAIAIONINXCS Ha OIMMHOYHbBII
HYKJIOH 1 B030y kK /IeHHOe ocTarounoe sanpo "He* (°He*), pacnanatoreecs ma omuosapsaanbie co-
ctaBible yacTulnl d u ¢ (¢ w t), nnm >GpPHeKToB TPIMOTO BLIGHBAHUS MTPOTOHOB 13 $-000I0OUKN
anep °Li ("Li) ¢ obpasoBanuem rex ke ocTaTounbix snep "He* (SHe™).

UccaenoBanme peaknuii 'Li(e, a)X (a = t(*He,* He))

B pesyabrate ananusa uccienoBanHoil snekTposnepHoii peaknuu tuna ' Li(a,e)X (a = i
(°He, *He)), nunumuupyemoii BupTyaababiMu poToramu ¢ s>Heprueii 42 4+ 2 M»sB [2,3], momyuens
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nuddepennnaibuble cevenus nHKI03uBHbIX peakiuit *Li(y,1)X u "Li(y,>* He)X u ycranosie-
HO:

1) sKcmepuMeHTAIbHbIE HaHHble, XapakTepu3ylolye Bl YHEPreTHIeCKOro Paclpeie/ieHis
TPUTOHOB U abCOMIOTHBIE 3HaueHus cevenus * Li(y,¢)X peakiuu, HaxonsTcs B COOTBETCTBUE C
BEIBOIIAMHI O JIOMUHIPOBAHNH KIACTEPHOTO MeXaHH3Ma TOTJIONIEHNS (hOTOHOB sAApaMm 'Li U ¢
orleHKaM” abCOMOTHBIX 3HAUEHUH ceueHuil (oTOpacCIIenienns KIacTeEPOB, CIeJTaHHbLIMI paHee
[1] na ocHoBanuu pesynbTaTo anamusza peakuumii ' Li(7y, ab)X;

2) He TPOABIAIOTCS d>PPERTH 00pa3oBaHms U paclana BO30YKIEHHBIX MaTEPUHCKUX SIED
"Li* mim mpsaMOTro BEIGHBAHUS HYKJIOHOB 13 5-000JIOUKE S1ep, IPUBONAIINe K 06pa3oBaHIIO B KO-
HEYHOM COCTOSHUU PEAKIINN KBa3WCTAMOHAPHDBIX MTBIPOYHLIX BO36Y KIEHHBIX OCTATOTHBIX SIIED
SHe*, pacnagaiommxcs UCIyCKaHIeM -9acTHI U JBYX HeiTPOHOB.

O paammanmmoHHBIX MEpPeXonaxX, COMPOBOXKAAIOIINX
3JIeKTpopacilienyenne anep 'Li Ha TputoH u ‘He
B OCHOBHOM COCTOSHUU

O6uapy:xena [2,4] snekTposnepHas peakiins paciielIeHus saep * Li Ha TPUTOH I q-4acTHILy
BUPTYadbHLIMI (GOTOHAME C SHEPIUAMIE, MEHBIINMHI >HEpPTHE CBA3M HyKjIoHa B sampax ‘e
(E, < 22 M»B), B xoropoit wapsny ¢ tputonom (£; < 6 MsB) u a-vactuneii obpasyercs
TpeThbs HacTulla, ompenenseMas kak (GoTon c sHeprueit F., = 8 £ 1 MboB. Taxoil pesynbraT
aHalin3a YKCIEPUMEHTATbLHBIX HaHHLIX HAXOMUTCS B COOTBETCTBUN C M3BECTHLIM PE3YIbLTATOM
(b. C. Murxamos u np., AP, 1981. T.33. C.28-32) wabmronenus B CleKTpPe PACCETHHBIX SIPaMM
"Li y-KBaHTOB TOPMO3HOTO M3JlydeHus Tuka npu sHeprun F., = 8.5 £ 0.1 M>B (6nuskoii x
3HAYEHUIO YHEPTUN CBSI3M HYKIIOHOB B TPUTOHE ), OTHECEHHOTO IO TPOMCXOKIEHITO K THIOTETH-
Jeckoll peaxnum vy + ‘Li — ¢ 4+ a + 4/, B KoTopoil (pOoTOH 7/ ABIfeTCS pe3ydbTaTOM CHHTE3a
TPUTOHOB W3 Tpex HYKJIOHOB B BO30Y:KIEHHOM fmpe ' Li.

Oxononoporoseie 3¢ deKkThl poTopaciiemiesus aaep ‘Li ma p+d +t

MozxHO 6bIT0 AyMaTh, uTo 3hdexTr Bo3oyxnerns DII'P anep 6Li u "Li mpossaTcs Bee xe
B (POTOSNEPHBLIX peakinsax, HHuIuupyeMorx ¢poromamu c sueprusmu < 30 MbB. Onnako oxa-
3a710Ch, YTO W B 5TON 006JacTW SHEPTUil POTOHOB TEOpHUs KOHMUTYPAIMOHHOIO pPacIleneHns
OHI'P we nmmocTpupyeTcs KaknM-Inbo 4eTKUM YKCIepuMenTaIbubiM dddekToM. Bechma sp-
KOoe yKa3zaHue Ha KJIacTepHYIO CTPYKTYPY STUX siIep W MpsSMble MEXaHU3Mbl B3aUMONENCTBUS
GOTOHOB ¢ spamMu AT Pe3yIbTaThl PAbOTHI [5], B KOTOPON Ha OCHOBAHUU NaHHBIX aHAJIU-
3a TPEXJIydeBLIX 3Be3l B snepHOil (OTOIMYILCHU, 3arpy:KeHHON snpamu °Li u obnydennoit
ramMmMa-KBaHTaMU TOPMO3HOTO m3inydenus ¢ [0, = 46 M»sB, 6biin mnenTudunupoBanbl peak-
w4 °Li — p+1t+4d (1). Ha puc. 4 mwurioctpupyercs ycTaHOBICHHBI (pakT TOMUHEPOBAHIS
5Toll peakIuu HaJl 3apsIoBo-conpsKenHoll peaxuueil v + °Li — n + 3He + d (2) B oxosonopo-
roBOM ObGsTacTH YHePTruit raMMa-KBaHTOB 22 — 24 M»B.
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Puc. 4. Ceuenne peaxmun vy +°Li — p+t+d (rucrorpamma n TEMHBIE TOYKH € YKa3aHueM
CTATHCTHYECKUX ONTNGOK ), CBETIIble TOUKI — cedenne GpoTosnepubix peakmuii *Li(y, n)X,

BKmovatonmx n peakunuio °Li(y, n*Hed).

Habmiomaembrit Gaxt Gbim obbsicHen KadecTBenno [5] m xommdectserno (9. U. Hy6osoit,
['. M. Ynranasa, AP, 1987. T.45. Boin.3) wa ocHoBaHUN Teopun GOTOSNEPHBIX PEAKI BOII3M
SHEPTETNIECKOTO TTOpora OTKPLITHS TaHHOTO KaHalla PeakIni, paccMaTpWBAIONIET MeXaHU3M,
00y CIIOBIIEHHBIN TPEYTOIbHBIMEI (pelHMaHOBCKUMY nuarpamMami. [lokazano, aTo Tpeyrombhbie
NUarpaMMbl, TIPUBENEHHBIE Ha PUC. 5. OMPENes ioT aMInTyny peakmnn (1).
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Pwnec. 5.

B oxomonoporopoit o6macTu 5Ta aMIIITYIa OKa3bIBAETCA TOPa3no GOMbIIE aMILIUTY I Peak-
uuii (2), pacCUNTaHHBIX ¢ YYETOM BCEX COOTBETCTBYIONINX TPEYTONLHBIX Auarpamm. Ipyrumu
CcII0BaMI, MOKa3aHo, 4To (pa3oBblil 06beM peakiyn (1) okasbiBaeTcst GOIBIINM MO CPABHEHUIO €
(ba3oBbIM 00LeMOM peakini (2).

Anbdpa-pacnan ruraHTCKUX PEe30HAHCOB CPEOHUX AAEP

Ha cumxporpone [INAD Grimn ncemenoBannl Monbl pactana JI'P n m3ockamspHbix direx-
TPUIECKUX KBAAPYTOMBHLIX TuranTckux pesonanco (DKI'P) cpenuux simep no kamamy mcmyc-
Kanus anbda-dactuil [2,6-10]. Ycranosiaenue mupus npsamMoro pacmama 'l u craTucTHUecKo-
ro I'l gBnsieTcs ommoil m3 mpobieM, peleHne KOTOPoil CIOCOGCTBYET BBISCHEHNIO CTPYKTYPHI
pesonancoB. Undopmarus momydaiach MyTeM H3MEpPEHHs CEUCHUN 5SJICKTPOSOePHBIX PeaKInil
A(e, a), MHAUIHEPYEMBIX €K TPOHAMU ¢ HHeprueil Ky,

Eo
Teallo) = [ 8 BN (Bo, B, 2)ESNE, (1)
AL

1 poTosnepHbIX peakuuit A(v, ), BLI3BAHHLIX peaJbHBIMU (POTOHAME TOPMO3HOTO W3JIyYEeHUs
sexTporoB (br.) ¢ sHeprusmu Fo,

Eo
Tireo(Bo) = No [ S 20 Bo, ., 2) B NAE, (2)
AL

U OIpeneeHns CeYeHuil UEL(EW) u 0'531(E7) KaK pelllerrie MHTerpaJbubiX ypaBrennit Tuma (1)
u (2). [3necs @ = p, a; AL — myasTunonsrocTs nepexonos (AL = E1, E2); N (Ey, ., Z)E]!
— YUCI0 BUPTYAJIbHBIX (DOTOHOB, TTOTJIOMIEHHBIX SAPOM C aTOMHBLIM HOMEPOM / IIPH paccesHum
snexTpona; ®(Fo, B, Z,)E7 L' — ceuenme mporecca o6pa3oBaHNs TOPMO3HOTO M3IyUeHNs 3IICK-
TPOHOB B MUIIEHU-PAIHATOPE ¢ ATOMHBIM HOMepoM 7, u ducioM anep wa 1 cm? — N, |. Ha puc. 6

IIOKa3aH OOWH U3 pe3y/IbTaTOoB pa60T131.
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Puc. 6. a) — cevenus peaxuuii **Ni(e, p) (uepnbie Toukn) u **Ni(y, p) (cBeTibie TouKn); 6)
— To XKe mis (e,a)- u (7, o)-peakuuil; B) — BLIXOIBI IPOTOHOB 0, o (L) = Y, , (uepubie
TOYKH) I Q-4acTHI (CBEeTIble TOUKN), KpUBBIE 1 U 2 — BBIXOIBI, COOTBETCTBEHHO, IPOTO-
HOB Ul Q-9aCTHUIl, ecllil BO3OYKIATC TOMbKo El-nepexonsl, 3 — BBIXOIbI (-4aCTHIL, €CIII
BO30YKIAIOTCS TONBKO E2-mepexomsr.

Ha ocHoBammm amnanmsa n3MepeHHBIX ceuennil HaeKTposnepubix peakinit A(e, p) u Ae, ) B
nHTepBase Yueprui »mekTponoB Fy ot 12 no 35 MbB, a Takxe cevennit poTosimepHbIx peaxiimit
A(a,p) u A(vy, @) B 3aBucumoct oT E. .. (A : ONi, ¥Ni, 4°Ca, ?"Al) 6bu10 yeranosieno, 4To

1) ycpenmennas oTHOCHTeNbHas mmpuHa a-Kanania pacmaga DJT'P smep ', /T cocrasms-
eT HECKOJILKO TPOIEHTOB, 9TO OOBLIACHIETCS] Teopuell paBHOBECHOTO WJIH CTATHCTHIECKOTO Me-
XaHm3Ma «o-paciaia KOMIAYHI-COCTOSHUN, 0 KOTOPLIM (PparMeHTUPYET BXOMHOE COCTOSHIE
TUTAHTCKOTO PE30HAHCA;

2) ycpenmennas OTHOCHTeNbHas MmmpuHa o-Kanaia pacnama JII'P smep I', /T cocrasms-
eT Goslee NIBYX NECATKOB TPOIEHTOB, 4YTO Gosee "eM B 3 pasa mpeBocxonuT sHadernne /T,
paccunTaHHoe Mo CTATUCTUYECKon Teopun Xaysepa-Pembaxa;

3) sKcrepuMeHTaIbHOe HIDKHEee 3HaueHne TpsMoil KoMmoneHThl a-pacnana JJITP snep **Ni
I'! mourn B 2 pasa npesbrmaer sepxuee snadenne ('), .., , BEHUICIenHOE ¢ HCTOTL30BaHTEM
000TOYETHBIX CIEK TPOCKOMMYeCKUX PaKTOPOB (-9acTHUIl, I B HECKOJIHLKO pa3 BLIIIE pe3yabTaTa
pacdeTa Mo SKCUTOHHON Momenn Bo3byxmerus u pacnama J/TP smep.

Mrmuorue mu3 nEPEYNCIIEHHBIX BbBIIIE pa60T OLLIN BLINOJHEHDI 6JIELFOI[ELp}I pa3pa60TKe 1 BHE-
Ap€HUd B MPpaKTUKY METONUKU IMPpUMEHEHNA BHYTPEHHETO IMTyYKa YCKOPEHHLIX Ha CHUHXPOTPOHE
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57IEKTPOHOB, MHOTOKPATHO MPOXOMSIIIX Yepe3 TOHKYIO MUIIEHb (pPacloloXeHHyio B KPAaeBOil
0bTaCcTH MarHUTHOTO TOJIS, ellle 06eCTeunBaloIero yCTONYNBOE NBUKEHIE SJIEKTPOHOB), IS

U3ydeHUs 3JIeKTPOANCPHBIX peakKIul, a TakKke MeTONNKH M3MEDPEeHHS BBIXONOB (POTOSNCPHBIX
PeaKImil ¢ NCTOB30BAHIEM TaM Ke PACTONOKeHHoN Mutenn [11].
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