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N3YUYEHUE CTPYKTYPhI IENTPOHA B BKCKJIIO3UBHEBIX
PEAKIINAX PA3BAJIA

C.JI.benoctonkuit, O.I'.I'pebentox, O.B.Muxmyxo, B.H.Huxynun

BBenenmne

UccnenoBanme BBICOKOMMITYTLCHON YacTU NEATPOHHON BOJTHOBOW (DYHKIWKM SBISETCS BayKHOM
3a/1aveil anpoHnoil n snepHon ¢usnku. HeldTpoH, Kak mpocTeiilias saepHas CHCTeMa, MPeo-
CTaBIISeT BO3MOXKHOCTH HaOIONaTh KOPOTKOMENCTBYIOIINE HYKJIOH-HYK/IOHHBIE KOPPEeIsIni B
YUCTOM BUfle 6€3 yCITOKHEHN, CBA3aHHBIX ¢ SAepHOU Cpenoi.

XopoIuM crocoboM M3ydeHus CTPYKTYPBI HeHTPOHA SBIISIOTCS SKCIEPUMEHTHI 110 KBa3u-
YIPYTOMY pa3Bally C MCIOB30BaHNEM B KadecTBe MPOOHBIX YacTHIl 37K TPOHOB WJIN TMTPOTOHOB
MPOMeXKYTOUHBIX dHepruil. BapmanTom cnocoba sBIsieTCs MCIOIb30BaHME TTYYKOB NEHTPOHOB €
ocIenyIolell perucTpannell CeK TaTOPHBIX YaCTUIl B PEAKINAX (pparMeHTaInn Ha TPOTOHHON
I SITIEPHON MUTIIEHSAX.

B ummynnenom npubmmkenun (W.I1.) nuddepentmanbioe cevenne peakini pasaiia mpo-
TMOPIINOHAITFHO MMITYIBCHOMY pacipernesleHnio HYKJIOHOB B el TpoHe

p(q) = U*(q)+W?3(q), (1)

rme U uw W ects S- mw D-BosmHOBLIE (QYHKIINU OEATpOHA, a ¢ -BHYTPUAEHTPOHHBIN WMITYIIbC.
[Monspusanmonnbie Hab/IIOMaeMbIe BbIpaKalTcs depes npyrue kombunarmu Gyukuuit U u W,
YTO MO3BOJIIET, B IPUHIIUIE, OMPENeSTh UX SKCIePUMEHTAITbLHBIM Ty TEM.

[loBenenne U- u W-pyHKIUA Npu MadblX ¢ MOKHO TpPeNcKa’aTh TEOPETUYECKU, UCIOIb-
3ysI HEPETSITUBIHCTCKYIO MOMIENDb e TpoHa ¢ TOTeHIaIoM (GOHHCKIM, TapiKcKuM 1 1p. ). O6-
el 4epToil BceX MOTEHINAILHBIX OIMMCAHUI SIBISIETCsS MOMUHUpOBaHMe [)-BOJHBI B 0OJacTH
q ~ (0.3 —0.7) I'sB/c u mepecevenne mymnst S-osmoit npu ¢ ~ 0.4 I'sB/c. C mpyroit ctoponbi,
HCIOMB30BaHNE HEPENSTUBICTCKOro noaxona mpu ¢ > (0.2 — 0.3) I'sB/c mMoxeT BbisbIBaTH CO-
MHeHUs. PensTuBrucTCKMe TONPaBKU 1 BO3MOKHBIE 3(dEeKTHI BHY TPEHHEN CTPYKTYPhI HYKJIOHOB
B pmefiTpore (HampuMmep, obpasoBanie 6¢-MelIka) MOIYT CYIIECTBEHHO MOAUPUIIPOBATDL MOBE-
nenne U- u W-pyuKuii, B 9acTHOCTH, CIBUHYTH TojlokKeHne Hyss pyuknun U. K coxanennio,
YYBCTBUTEITHLHOCTE DKCIEPUMEHTAIBHBIX NAaHHBIX K MeHTPOHHON CTPYKTYpe MamgaeT ¢ POCTOM
¢ BCIIENICTBYME OTHOCUTEIHLHOTO pocTa BKiaja nonpaBok K W.II., cBa3anHBIX ¢ mepepaccesHuemM
HYKJIOHOB (T/TayGepOBCKIM ¥ B3aWMOMENCTBHEM B KOHEYHOM COCTOSHNN), BO3OyXKmeHmeM A 1
up. B pesyanrare U.II. "Tomer” B mompaBkax, y4eT KOTOPBIX SBISETCS He MPOCTOH TEOPETH-
geckoii 3anmadeii. Taxnum obpasom, sppekTrBHOE MCCIENOBaHe CaMOll e TPOHHON CTPYKTYPhI
BO3MOXKHO Iulllb B obitactu, riue U.I1. nomuaupyer, nim, mo xpalineii Mepe, TOTPaBKU MO KHBI
OBITH TI0 TOPSIAKY BenuunHbl cpaBHuMbr ¢ W.11.

CytecTBYIOT MBa THIA YKCIEPUMEHTOB TI0 KBa3UyIPYroMy pa3Baily n ¢pparMenTaru nei-
TPOHOB TIPH MPOMEKYTOUHBIX dHEPrusix: sKckmiosnBibie (Witten 1975, Felder 1977, Bernheim
1981, Turk-Chicze 1984, Mehnert 1984, Perdrisat 1985) n nuxmosusnbie (Bosted 1982, Perdrisat
1982, A6neen 1983, Axrupeit 1987) skcrnepumMenThl. B 9KCKITIO3WBHBIX YKCTIEPUMEHTAX PETH-
CTPUPYIOT Ha COBIAJIEHWs MBE pAacCesHHble YacTUIIBL: ep, pp uian pn. Knawematuka coObITus B
TUX HKCHEPUMEHTAX TTOTHOCTHIO BOCCTAHABIMBaeTCsI. B MHKITIOBUBHBIX SKCIEepUMEHTAX Peru-
cTpupyeTcs aubo ofnfa paccesHnas dactuia: >1ekTpon (Bosted 1982) mnm mporon (Axrupeit
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1987), nubo nersmuit Buepen B pesyiabrare ¢parMenTanyu mpoton (AGmees 1983, Perdrisat
1982). B mocnenmem ciydae 5TOT TpoToH TpakTyercs Kak crektarop (B W.II.). O630p skc-
KJTIO3WBHBIX U WHKITIO3WBHBIX SKcrepumMenToB caenan [lynmxabu un [lepnpusa wa xondepentinm
” Ny6ma. Heirrpon—19917.

B skckimio3nBHOM BaprmanTe BO3MOXKHO M3ydeHre OTHENbHBIX KHHEMATHIECKNX KOH(PUTYpa-
muii. JTO CO3MaeT ONpelesleHHble TPENMYINecTBa pn Borunciaennn nonpaBok ¥ V.11, u, B ko-
HEYHOM CYeTe, CIIOCOOCTBYET MPABMILHOMY MOHNMAHUIO MEXAHU3Ma, PEAKIINH.

CrenyeT 0oTMETHTE, YTO OOLIYHO MAHHLIE 1O Pa3Baly AeHTpPOHA MEMOHCTPUPYIOT CUILHOE
npesbitenne wan W11, wagunas ¢ ¢ ~ (0.25 — 0.3) ['sB/c. B Gonbimmncerse coyaaes mis man-
HBIX, MOJIYYEHHBLIX Ha MpoToHax, npesbiienne uan W.II. maetcs ¢axTopom 2-10 mpu ¢ > 0.2
['sB/c B 3aBucuMocT 0T reoMeTpUN YCTAHOBKE U APYTHUX DKCIEPUMEHTANLHBIX yeaoBuii. s
snexTpopasBasia (Cakie) orkmonenne ot W.IL. cymectsento menpine ((paktop 0.5-1.1). Tpann-
[IMOHHbIE TIOMPABKN Ha B3aWMONENCTBIE B KOHEYHOM cOCTOSHUU 1 A-BO36YyKIEHUE MO3BOIISIIOT
NOCTUTHYTH OYEHL XOPOIIEro OMUCaHUs Ipoliecca dIeKTpopasBaia BIIoThL mo ¢ ~ 0.5 ['vB/c
¢ OOBLIIHBIM TMAPUKCKIM TTOTEHIINATIOM, T.€. He mpuberas K 5K30THUKe Tuma 6¢-Melka.

B mocmenytormx riraBax ommcaHbl ABa SKCKITIO3WBHBIX YKCIIEPUMEHTA, BBITTIOJTHEHHBIX HaMU
B ['arunme[l,2] u copmectro ¢ LNS, SPhN(®Pparnuns), William and Mary College( CIITA ), Seol
University(Kopes) w KFKI(Benrpus) na yckoputene Catypn B Caxie[3-5].

I'aTuynmHCKUA 3KCmepuMeHT

lMaTunHCKUR SKCepUMEHT MO KBa3sUyIpyroMy pas3Bally neiiTpoHa ObI NMpPOBENeH B HeCUMMe-
TPUYHON TO yrJlaM BBbLIETa BTOPUYHBIX HYKJIOHOB T€OMETPUM W MaKCUMAaIbHO TPUOINKEH K
ycaoBusaM, B koTopbiX nonpaBku K V.II. octaBamich 661 Ha TOCTATOYHO HU3KOM ypoBHe. Pak-
THUYecKn OBITO BLITIONHEHO MBa dKcrmepuMenTa. B mepom [1] peakius pd — pp(n) nsydanach ¢
MOMOIIIBIO ABYXIJICUEBOIO MarHUTHOTO criekTpoMerpa fo ¢ = 0.3 I'sB/c mon yriamu ©1 = 20° u
Oy = 60°, mpuuem B Kanase mpoToHa orTnadn (60°) 6T yCTAHOBIEH MONSPUMETD U N3MEPSITACh
MOJISIPUBAIINSL, YTO CIIYKUIO0 HEBABUCUMBIM KpuTepueM npuMmerumoctu U.I1. — monspusamnms we
JIOJIZKHA OTJNYATHCS OT MOJSPU3AINT B CBOOOIMHOM pp-pAcCCeSHUN MPU COOTBETCTBYIONIEN K-
Hematuke. Bo BTopoMm skcnepumMenTe [2] B MACHTUYHBIX KUHEMATHUCCKUX YCIOBUIX U3y UaJUCh
peaktun pd — pp(n) u pd — pn(p) npu yriaax 01 = 20° u Oy = 60°, oTBevAIONNX KBA3UYIPY-
TOll TEOMETPWMN, a TakKe TPHU BLIXONE U3 KBasuymnpyroit reomerpun: 0 = 30° u Oy = 60°. [ls
perucTpanu HyKJIOHa OTIAadl UCIOIb30BAJICS ITNPOKO3aXBATHBIN CHMHTUIISIINOHHBIN NeTeK-
top. Homspusanms mo sToil mpuunte He nsMepsnach. Peakuun pd — pp(n) n pd — pn(p) 6bimm
usyuennt 1o ¢ = 0.48 ['sB/c u ¢ = 0.35 I'sB/c, coorsercrenno. Kpome Toro, 6buin BbImo-
HEHBbI W3MepeHus npu yriax @y = 15°, Oy = 78° u Oy = 115°. DToT mociaenuuit SKCIepuMeHT
UMeJT TeJThIO TIONCK NMUOapUOHHBIX PE30HAHCOB B crieKTpe pn-3dgdekTuBHbIX Macc. Hukakmx yka-
3aHUil Ha CyllecTBoBanne nubaproHHOro pe3oHamca He 6bi1o obHapyxeno [6]. Hanubie o mud-
(hepeHInaIbHBIM CeUYeHMIM, MOJIYYeHHbIE B 5TOM 3KCIIEPUMEHTE, NCIOIB30BAINCH B KadyecTBe
TIOTIOJTHU TETTHLHOTO KOHTPOJIS MEeXaHM3Ma Peakiinil MPU 3aBeIOMO HEKBA3MyIPYTroll reoMeTpuH.

Unmyane mpoTona, BBIIIETEBINETO TON yTiaoM O BIeper, M3Mepsiics MarHUTHBIM CIIEKTPO-
mMeTpoM. [Ipu sToM ycroBuu perncTpatius mpoToHa (HelTpoHa) oTHaqdn nom yriom Oy spiseTcs
JIOCTATOYHOI MIJTSl BOCCTAHOBIIEHU S KTHEMATUKY PEAKITUHN, €CIN B KOHEYHOM COCTOSTHUN NeiicTBU-
TeJbHO OKa3bIBAIOTCS TPU HYKJIoHa. s mckimodyeHns peaxiinii Me30HOOOpa30BaHUs, a TaKiKe
1uts BeiAentenus sdgdexTa Han POHOM CIIyUalHBIX COBHANEHW NCIOIB30BAJICS KPUTEPUN BpeMe-
HI TIPOJIeTa HYKJIOHA OTHAul.



—194—

DKCIePUMERTHI TT0 pa3Baily MeNTpoHa MPOBOMMINCH TJIABHBIM 00pa3oM Ha KUIKOMelTepu-
eBoll mutenn. T'Bepmas TOMMSTHIIEHOBAs MUIIIEHb MCIIOIL30BAIaCh JIUITL B MEPBBIX CeaHcax
skcrepuMenTa pn Maibix ¢ (< 100 MsB/c). O6cyxnenne pesyabTaToB dKCIepiMeHTa TaHO B
paznere 3.

Ilonapu3zoBaHHbBIA AEeNTPOH

B npenwinytieit raaBe Mbl onmcaan SKCHEPUMEHT MO KBa3UYIIPYTOMY pas3Baily HEMOJSpPU30BaH-
HOTO MeNTpoHa. ITOT U MOAOOHBIE HYKCIIEPUMEHTHI UyBCTBUTENBHLI K UMITYILCHOMY pPaciperie-
JEHNIO HYKJIOHOB B NefiTpore, KoTopoe maercs kombunatnueii (1). [lomspusanmontisie nabmona-
eMble, 3aBUCAIINE OT MOIIPU3AIINT TERTPOHA, YYBCTBUTEIbHBI K OTHOIIeHnIO pyuKkmmi U u W.
Taxum obpa3om, KOMOMHUPYS PE3YIbTATHI TOISPUBAINOHHBIX 1 HETOISPUBAINOHHBIX SKCIIEPU-
MEHTOB, MOKHO, B IPWHIINATIE, TTIOIYINTH TMOTHYIO WHPOPMAIINIO O BOTHOBBIX (DYHKIINIX ITEeNTpPO-
Ha.

Htst BEIGpaHHOTO HaINpaBIIEHUSI OCU KBAaHTOBAHUS BIOIb OCH Y COCTOSHUE TIOIIPU3AINYT [eil-
TPOHa XapaKTepu3yeTcs OTHOCUTEIbHBIMU 3aCe/IeHHOCTAMU Ng 4+, KOTOPble IPEICTaBIIs0T cOO0I
HOPMUPOBaHHbIe Ha enuHuly (ny + ng + n— = 1) BEPOATHOCTH HAUTH NENTPOH ¢ TPOEKIHEi
crimia M wa ocwh xkBanToBamus pasuoit 0 m £1, coorBeTcTBenno. CocTosHme moaspusanum nei-
TPOHa 3allaeTcs IBYMs YUCIaMI, KOTOpble YIOOHO NPeNcTaBUTh B BUAE BEKTOPHOW p, = N4 —N_
U TEH30PHONI Py, = N4 + n_ — 2ng nossgpusanuil neiTpoHa.

Hanwune TensopHOil MOASpU3AINN TPUBOAUT K TOMY, YTO UMITY/ILCHOE paclpelelieHre HY-
KJIOHOB He sBIIsieTcs 6osiee chepuaeckn CMMMETPIUIHBIM, a 3aBUCAT OT yTJa ¢ MEXy BEKTOPOM

¢ M OCbIO KBaHTOBaHUS (COS ¢ = qq—y)

3cos?p — 1 8k — 1
2 2(1 4 x?)

p(q) = po |1+ pyy

Bnech po = U* + W? u k = U/W. Takum ob6pasoM, OTKJIOHEHHE OT cpeprdecKoil CHMMeTPUH
openenseTcs TEH30pHON Hosstpusanueil p,, U OTHOCUTEIbHBIM BKyagoM [D-Bomuel. Hannuwe
BEKTOPHOII TIOJIIPU3aliuy P, IPUBONUT K MOJISPU3ALUN HYKJIOHOB B IEHTPOHE:

_ K2 — % +(1+ \/5/{)%(3605% - 1) )
Yo l4 k24 %pyy(\/gﬁz — 1)%(3C082¢ - 1) v

OTcionma HemoCpencTBEHHO CIeNyeT, 9TO TOSIPU3AINOHHbIE HabIIogaeMble B SKCIIEPUMEHTE C
MOJIIPU30BAHHBIMEI AeATPOHAMN YYBCTBUTENLHLI K OTHOMIEHUIO S- U [-BOIHOBBIX (DYHKIUT
IpHU MaHHOM BHYTPUIECHTPOHHOM UMIYIILCE §. .

Pacemorpum peakimio pa3Basia MOISPU30BAHHBIX HeATPOHOB TTpoToHaMu d+p — py +pe +n.
CormacHo MaInCOHCKON KOHBEHINH, NuddepeHnnaibHoe cedenne peakiinil Ha Mo PI30BAHHOM
el TpoHe 3allUChiBACTCs CIENYIONINM 00pa3oM:

d°o d°c 3 1
— = 1+2A ~A
dp1dQ1dQ2 (pyvpyy) dpldﬂldgg (07 0) —I_ 2 ypy —I_ 2 yypyy

TOFI[EL BEKTOpPpHad U TEH30pHad aHaJIMU3UPYIOIIne CIIOCODHOCTH OIIPENCIIATOTCH KakK

oy —O0_ oy +o_ — 209
vy =

A, =

U_|_—|—00—|—U_7 o4 +0p+o0_



—195—

rne 0p,4 - CedeHUs IIpU pa3/IMYHbIX CIHNHOBBLIX COCTOSHHUAX IIy4YKa. B N.II. aHaJIM3Upyromne
CIIOCODHOCTH PaBHBI:

U =W?2 = pUW 3 W(HRU+ W), -

A= v g ) B
1 — 22

Ayy:_(l_gkz)W(W V2U)
2 AN RN

Enuawanniii BeKTOp 7 HapaBieH BIIOJIb LOJISPU3ALUN IPOTOH-IPOTOHHOIO PacCesHus Tak, 4TO
ﬁpp = P,,7i. Enuangssil BekTOp k HAIpaBileH BIOIH NMITYIIbCa HEHTPOHA B CHCTEME HMEHTpPa
Macc IenTpoHa.

[Monspusanus GbICTPOTO MPOTOHA B CIIyYae BEKTOPHO-TIOISPUZOBAHHOTO NENTPOHHOIO YYKa
MOXKeT OBbITh BhIpajkeHa depes MOIIPU3AINIO ¢ HETOJISPU3OBAHHBIM el TpoHOM Fy n mapaMeTp
nenonsspusanuu D, Honspusanus Fy B U.11. paBna F,, u me conepkuT NHGOPMAINN O BOTHOBON
GyHKIMT NefiTpoHa, B TO BpeMs KaK AeTosIpu3anus BuipaxkaeTcs depes otrotnenne U(q) /W (q)
U [eTONIPU3AINIO B HYKIIOH-HYKJIOHHOM paccesHun D, .

Ananmsupyromue cnocobnoctu A, u Ay, a Takxe nonspusanuonusie napamerpsl Fy u D,
OBLLITN U3MEpEHbI B IIIHPOKOM KHHeMaTHuecKoM nuarnasone B skcrnepumente LNS 145 B Cakie[3-5].

OkcnepumeHT LNS 145

Yexopurens Catypu B Caxite Tpon3BOAMII MyYOK TOISPU30BAHHBIX TENTPOHOB C YHEPTUEN
no 2.3 I»B (1.15 I'sB/uyxmon) u unrencusnoctbio no 102 1/c. Pasmepnl nyuka na mutie-
mn ciektpoMerpa SPES-4 6pimn pasubivu 2.5 MM (x) X 0.4 mum (y). Temsoprast w BekTopHas
nonspusanny nyuka ooumm ommmskn k 100%.

[Iyuox ¢ Takumu mapamMeTpamu TO3BOJISII MTPOBECTU BKCKITIO3UBHBIN OIS PU3AIINOHHBIN HKC-
MEPUMEHT C TIOJTHBIM BOCCTAHOBJIEHMEM KMHEMATUKW peakiuu. Unes skcrnepuMerTa cocTosna B
MOJIYUEHNN MAaKCUMAJTLHO TTOJTHON WH(MOPMAINN O MeXaHW3Me PeakIuu MyTeM U3MepPeHUs TPex
HOJISIPU3AINOHHBIX HabJIOaeMbIX: TeH3opHoll Ay, n BexTopHoil A, acummeTpun u monspusa-
AW, TIEPENaHHON OMHOMY U3 HYKJIOHOB.

Oueprus HajleTalollero neiirTporna Gbiita BuiGpana pasuoit 2 ['sB, uto Touno cooTBeTCTBO-
BajiO0 TaATUYMHCKOMY SKCIEPUMEHTY, T'le NeNTPOH ObII B MOKOe, a HAJETAOIINi TPOTOH MMe
suepruio 1 I'sB. D10 obmeryano coBMeCTHBIN aHaln3 SKCIEPUMEHTOB, BLITIOTHEHHBIX B ['aTdn-
e n Cakie.

[omspu3oBaHHLIN TyUoK NefiTpoHOB ¢ >Heprueit 2 ['sB m paboueit maTeHCcHBHOCTHIO 3 - 107
NEeNTPOHOB Ha MUMIYIILC (POKYCUPOBAJICS Ha KUIKOBOIOPOMHYIO MUINEHbL MAarHUTHOTO CIEKTPO-
veTpa SPES-4. JIse paccesumbie acTuiinl, | 2, perucTpupoBaiCh Ha COBIAIEHNE C TTOMOIITHIO
cnektpomerpos SPES n RS, coorsercreenno. ZKunkuit Bonopon B kommdectse 0.282 r/cm? 6611
3aKJTIOUeH B sueiiky u3 maittapa. Cnextpomerp SPES-4 mpencrasasm coboit cucteMy mutosteit,
KBaIPYTIOJIeil U CEKCTYTOIEN, KoTopas obecreunBasia IBONHYIO (POKYCUPOBKY € MIPOMEK Y TOUHOI
PpokanbHON MIocKocThio. CrekTpoMeTp obsiagas MMITYJIbCHBIM 3aXBaTOM 7% IIPH pasperiennn
A}TP(F WHM) = 0.2%. Tenecuntit yrom cnekTpoMeTpa OrpaHmINBaIICA CMEHHBIME KOTHMATO-
paMu m THOEYHO cocTasisan 3 - 10 *cp. B mpenenax yrioBoro 3axBaTa CIeKTpoMeTpa pa3perle-
mne o O u 1y cocrasmsiio 0.1° u 0.3°, cooTBeTCTBEHHO.

Yron paccestaus Oq, mon kotopbim SPES-4 oT6upan paccesimbie GuicTphble TPOTOHDI, GLIT
BoIOpan paBubiM 0O = 18.2°. [IpennasnaueHubril 11 perucTpamnni TpoToHoB oTnadu RS ycra-
HaBIWBAJICS O yryiom Oy = 57° m mepekpbiBaj Muama3’onbl B TOPU30HTAILHON TTOCKOCTH:
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53° < Oy < 61°, u B BepruKambHON MIocKOoCTHm: —H.8° < vy < +5.8°. RS cocrTosm w3 nByx
6moxoB mponoprnroraabubix Kamep MWPC1T w MWPC2. MWPC1 w MWPC2 pacnonaramuch
mna paccrosunn 1.2 u 2.7 M oT mutienn, coorBercTBenno. 3a MWPC2 na paccrosuum 3.03 M
pacrosarainch 7 MTacCTUH CHUHTUIAAINOHHBIX A F-cueTumkoB Tosmmmuoin | c¢M Hemocper-
CTBEHHO Tlepen MaTputeil 4 (mo ropusonTanu) X7 (M0 BepTUKaNM) COMHTUILISINOHHBIX F-
cueTunkoB, Kaxneii 120 x 120 x 200 vm°. Ha xaxmerit psn u3 4-xX F-cueTYnKOB MPUXOMUIICS
omuu A F-cuetunk. Jlas wsmepenus mossipusanui 6G5ICTPOTO TPOTOHA WCIIOIL30BAIICS TTOISPU-
merp POMME (Bonin 1990). DddextuBHocTs monspumerpa coctabasiaa 10% mpu tunmdnoi
anammsupytorieit cocobrnoctu 0.2. Takum obpasom, sKcrmepuMeHTaTbHAS YCTAHOBKA MPENCTa-
BIlsiila cOBON MBYXIJIEUEBOH CIIEKTPOMETD, TEOMETPUSI KOTOPOTO COOTBETCTBOBAIA KIMHEMATUKE
KBa3mMyIpPyToro pacCessHus MPOTOHOB, MPUHAIEKAINX IeHTPpoHaM ydKa, Ha TPOTOHAaX MUIIe-
mn. Vsmeperust mpon3BommIneh mpu MecTn yeTanoBKax nMmyiabca SPES-4: 1.6, 1.7, 1.8, 1.9, 2.0
u 2.05 F3B/c. [Tpu >ToMm muamnason BHYTpeHHUX UMITYJILCOB cMetrasics oT 30 no 440 M3B/c. s
KayK1orTo (PUKCUPOBAHHOTO 3HAYEHUs P; BBUMY OOIBIIOTO TEPEHOCHOTO UMITYIILCA HAIETAIoNe-
ro HefiTpoHa MMeeTC s OrpaHdene B yrile BhlIeTa TPOTOHa OTHadn (BCe TPU YaCTUIBI JeTAT
Brepern). CoOTBETCTBENHO, MMEETCs IBE BETBU KMHEMATHKN ([Ba pelleHus s KaXKaoro yria
01), OTBEYAIOMINX MBYM 3HaYeHUSIM YHEPIUI MPOTOHA OTHadn. Kak ciemnyer n3 KuHeMaTHKI
peaxInm, MoMaBIIIoNIas 9acTh MPOTOHOB OTadll OKAa3bIBAETCS B IMpeleaX yrJloBOTO 3axBaTa

RS.

Ananns IKCIIEpHEMEHTAJIBHBIX MHAHHDBIX

Amanms onmucaHHBIX SKCIEPUMEHTOB MPOBOMMIICS € MOMOIIBLIO TEOPETHIECKON MOMIETN, B KOTO-
poit yauThiBaiauch, noMmumo rpaduros W.11., Tpeyronbabie rpaduk HYKIOHHBIX MepepaccesHmil
u Tpaduku Bo3Oyxnenust A-n306apnl. Hykmon-HyKIoHHble aMIINTYAbI C TIOJTHBIM YI€TOM CITH-
HOBOWl W M30CITMHOBON 3aBUCHMOCTEN BBIUNCIISIINCHL Ha OCHOBAHWE (ha30BOTO aHaiam3a ApHATA.
Cymvmapmast aMIIUTyna yaoBaeTBopsita mpuHaiuty [laymn.

OcHoBHble pe3ynbTaThl TATYNHCKOTO HKCIepuMenTa npuBenennl Ha puc.l. Teopermueckue
kpuBble cooTBeTcTBYIOT W.II. (t0Tpux-myHKTHpHAas TUHNIS), pacdeTy ¢ YIETOM IepepacCestHimil
(IITpUXOBBIE JTUHEUN) 1 TIOTHOMY pacdeTy € BKIIOYeHIeM IpadukoB ¢ A-n306apoil (Crolmnbe
mumwn). [lyEKTHpHbIE TUHIN NEMOHCTPUPYIOT BapUaHT pacdeTa TPEYTONbHBIX TPapuKoB Hy-
KJIOHHBIX TIepepaccesHril 6e3 yueTa BHEMACCOBBIX ITPOMEKYTOUYHBIX cocTosHUI. PacueThl BbI-
TIOJTHEHBI B MBYX BapuWaHTaX: MJIsS OOHHCKOW W MapWKCKOW BOJHOBHIX (PYHKIIWMW AEHUTpOHA.

Bo Bcex crmyuasx B paMkax MpUHSTON MOMEIN € MEpepaccessHusMu 1 ¢ yaeToM A-m306apbi
MOy YeHO Xopolliee onucamnie p(¢) W KOppensunoHHbiX cedernii. s peakium p — 2p B reo-
veTpun O = 20° uw W reomerpun 0y = 15°, Oy = 115° Gounckas BostHOBas (GYHKIUS HaeT
JIydlllee ONUCaHMe, yeM mapukckas. Macmitab pa3nmduii, oqHaKo, HEMOCTATOYEH NI CEPbe3-
HBIX BBIBOJIOB. XOpOIllee ONMuCaHme COXpaHseTcs U MPU BBIXOME W3 KBa3UyIPYTroil reOMeTpun 1st
0, = 30°, wecMoTps Ha TO, 4TO BKJan monpasok npu ¢ > 0.3 ['sB/c samerno Gombie, yem
mist ©1 = 20°. st peaktium p — pn HabiiogaeTcs HEKOTOPOE MPEBLIIEHTE YKCIIEPUMEHTa Hal
Teopueii ipu ¢ > 0.25 ['sB/c. B GonblunnceTse ciaydaeB yueT BKiafa HepepaccesHuil mcuep-
meBaeT Heobxommmbre monpaku K W.II. [lns paccesmust nasan (O = 115°) Briram A-n3zo6apsi
OKa3bIBAETCS CYIIECTBEHHBIM.

OCHOBHBIM WTOTOM HETIOIISIPU3AIMOHHOTO YKCIIEPUMEHTA SIBIISIETCSI BO3MOXKHOCTE aeKBATHO-
TO ONMMCAHWS CTPYKTYPHI NN TpoHA B paMKaX HEPelITUBUCTCKOTO TMOTEHIINAIBLHOTO TTONIXOoMma C
GorHCKIM (MITH TapUKCKIM ) TTOTEHINaIoM 1o BecbMa Gombinx ¢ =~ 0.5 I'sB/c. Hocrenmss -



—197—

dpa COOTBETCTBYET MEKHYKIOHHBIM PacCTOAHIAM B AeiiTpone r ~ 0.4 ®m, Ipu KOTOPLIX OLIIO
6Ll €CTECTBEHHO OXMIaTh 3aMETHOTO BIUAHES CTPYKTYPHI HYKJ/IOHOB, T.€. X HETOUCTHOCTI.

Baxmo momuepknyTh, 9TO caM (paKT XOPOIIEro OMUCAHNS YKCIePUMEHTAILHBIX CCUCHUN He
SABJISETCS JOCTATOUHBIM VCIOBIEM aJeKBAaTHOCTH MCIOIBL3YEMOTO MeXaHn3Ma peakinu. AnbTep-
HaTUBHBIN monxon — ucnoib3oBanne .11, ¢ monudumupoBanubiM B obiactu ¢ > 0.25 158 / C
pacipenenenneM HYKJIOHOB B JEHTpPOHe — He HMCKIIIOUACTCS JaHHLIM JKCIepuMeHToM. Bax-
HEAINM KpPUTEpHeM KOHTPOIIS aJeKBATHOCTH HCIOIL3YEMON TEOPETUIECKON MOIEIIH SBIISETCS
MOJISIPU3AIINOHHEII YKCIEPIMEHT.

PesynpTarsl momspusannonHoro dKcuepuMenTa, mpoenennoro B Cakie, IpuBeOeHbl Ha PIC.
2 n 3. OGo3Hauenns KpUBLIX Takne XKe, KakK 1 Ha puc.l, 3a NCKI0UYEHIEM BapuanTa, JIeMOHCTPH-
PYIOIIEro poiib BHEMACCOBLIX IPOMEKYTOUHEIX COCTOSHIN B IpaduKkaX HYKJIOHHLIX ITepepacces-
HUll (MyHKTUpHAS JTUHAS), KOTOPBII B TAHHOM CIIydae He paccMaTpuBaicsa. Bes COBOKYIHOCTD
TOJAPU3AIIOHHBIX W3MEPEHNT OIHO3HAUHO neMoHcTpupyeT, aro V.II. (IrTpux-nyHk Tupibe -
HIT) He B COCTOSHUN YIOBIETBOPUTENLHO OMUCATH Homydeniblie manmbe. Tak, mas Ay, B U.IL.
IPUOIKEHIN NOMKEH CYIIeCTBOBATL ~cKeftaunr” (A,, momKHa 3aBUCeTh TOIBKO OT BHYTPEH-
HETO MMITYJIbca) IJIs PasHbIX YCTAHOBOK CleKTpoMeTpa. OTcyTCTBIE CKEfiIMHTa 03HaYaeT, 4TO
YICTOE UMIYILCHOE TPUGIMKeHne He paboTaeT HEe3aBUCHMO OT BUA HCIOIL3YEMON BOITHOBOM
dyuknnm gefiTpora. HampoTus, obcykmaBimascs BBIIE MOIEIL € HEpPepacCessHUIMU U C IIOJI-
HBIM YYE€TOM CIMHOBON TIepeMEeHHON JaeT XOpolliee OMncaHne MoIIpu3allolHbIX HabIogaeMblX,
B ocobernoctu B cirydae A,. B ciyuae Ay, onucanme maHHBIX SBISETCS, CKOpee, yIOBIETBOPU-
TeabHbIM, onHako nonpaBkn K W.II. paGoraror B mpaBUIbLHOM HalIpaBICHNUI.

Wrak, coBMecTHBI aHain3 ob60nX HKCIEPUMEHTOB MOKa3hIBaeT, YTO HabIIodaBIIeecs paHee
KaK B 9KCKJIIO3MBHDIX, TaK 1 MHKIIO3MBHLIX peaktnsax npesbimenne wam V.11, (naunmas ¢ 0.2-0.3
['sB/c) obycnoBneno, ckopee Bcero, BKIAIOM MeXaHU3Ma TEPEPACCESHIS HYKIOHOB B KOHETHOM
cocrostmi. [Ipn sToM Kimaccmaeckie BOHOBbIE QYHKIAN (TapuKCKas U GOHHCKas) TOCTATOY-
HO XOPOIIIO TPEACTABIAIOT CTPYKTYPY AeHTpoHa BIVIOTH OO BeChbMa GOJLIINX BHY TPUACHTPOH-
HBIX BMIyhcoB (0.5 I'sB/c). Dddek T BHy Tperteil cTpYKTY Pl HYKIOHOB MOTY T, B IPUHIIUIIE,
IPOSABIIATHLCSA, ONHAKO UYBCTBHTENLHOCTH K HUM B IPEOCTABICHHBLIX 3/1€Ch IBYX ICHTPOHHBLIX
SKCIEPUMEHTaX OKa3bIBACTCSA HEOOCTATOYHOM.
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Gatchina, pd—pp(n), ©,=20°
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A,, high —energy solution
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A, high —energy solution
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