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B cayuae p*He paccesnus cedenus, usmepenuble B 7 obpaTHoil” KMHeMaTHKe, XOPOILIO COrJa-
CYIOTCS ¢ NAaHHBIME, MOIyYeHHbIME patee B npsamoil” kuuemarure [11]. Huddepennmanbubie
CeueHNs YIIPYTOTo paccesHus MpoToHoB Ha anpax °He m ®Ie ananmsmpoBaInch ¢ TIOMOIILIO Te-
opun ['may6epa-Curenxo (puc.8). [Ipw sToM st onmcanust HyKIOHHBIX paclpenesennii B 9THX
SIpax MCIOIB30BAIOCH HECKOIBKO PA3INIHbLIX IBYX-TlapaMeTpruaecKknx Beipaxenuii. Okasanocs,
YTO HalAEHHbIE IOTHOCTH [JTS STUX sAnep (puc.9) oTHocuTenbHo c1abo 3aBUCAT OT KOHKPETHO-
ro BbIGOpa MapaMeTpPU3alny PACTpeneenis MIOTHOCTH (3a NCKITIOYeHIeM HeHTPATBHON JacTi
AApa 1 Ja’ekoil mepudepun, e MIOTHOCTH MaJThl).

s f
A=
A e
810 E 6HC MMOTHOCTH
a
i 0-1
0 E ",
30
10 ¢ Puc.9. Pacupenenenus smepHoil TIOTHOCTH Kopa W
4f Bceil gnepHoil MaTepunm B snpe °He, TogydeHHEIe 113
10 MaHHBIX 0 YIPYTOMY PaCCesHIio TPOTOHOB € MCTOThb-
FoTT 30BaHIeM pa3InIHbIX snepHbix Moneneit (SF, GH, GG
5[ !
10 F e 3 n GO). lllupuHa 3amITpUXOBAHHOTO KOPIIOPa 0TOOpa-
; N 1 KaeT BeAMYMHY CTATHCTHYCCKHX U MONSJILHBIX He-
10 ‘ OTIpeNeIeHHOCTEN M3BIeUEHNST TIOTHOCTH.
0 1

r, bu

Haiinennbrie cpemrexBaipaTUIHble PAIUYChl PACIpENeIeHll SIepHON MaTepuu TaKKe ca-
60 3aBHUCAT OT MCIOIL3YEMOH sifepHoit Monenun u paubl [, = 2.30 £ 0.10 v gns He u
R,, = 2.454+0.10 ®m g ®He. [onydyennsie pesyibTaThl CONIACyIOTCS ¢ KOHIEMIIEt, YTo 5TH
SApa COCTOST U3 Kopa u3 4 HyKJIoHOB (asbdha-kiactep) ¢ paguycoM 1.6-1.9 O w sHaunTesbHOl
neniTporHon “1y6n” ¢ Tommmuon 0.6--1.1 Pwm.

HauHbIT 5KCepUMEHT TPOIEMOHCTPUPOBAI, YTO YIIPYTOe paccesHre TPOTOHOB TMPOMEKY-
TOYHOW YHEPIUY B MHBEPCHOM KMHEMATHKE MOKET CIIYKUTH d(PPEK TUBHBIM CPENCTBOM U3y YeHU S

sK30THYecKuX simep. Creny ol sTarm SKCIepuMenTa — UCCIENOBAHNTE SITEpP TAKETBIX N30TOMOB
Li, sxmouas sapo 1Li.
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HNccnenoBanme 3k30TUUYECKNX SAep MeTOAOM yIPYTOTO pacCcesHUs
IIPOTOHOB NPOMEXYTOYHON 3HEpPTrUn

OmunMm n3 manbosee 3HAYNTEILHELIX COOLITHI B SAepHON (U3HKe B HMOCTeqHee BpeMs OBbLIO
obHapyKeHne JIerKX Hell TPOHOU3OLITOUHBIX S/ep ¢ HeHTPOHHBIM Taio (Taknx Kak ''Li wmm
1Be). Kak yxke HameKHO yCTAHOBIEHO, CTPYKTYpa STHX SI€p CYMIECTBEHHO OTIIMYAETCA OT
CTPYKTYPBI cTabMIbHELIX amep. OHI coCTOST U3 KOpa ¢ OOBIYHBIM SACPHBIM PasMepPOM U PhIX-
JIOTO HEHTPOHHOTO TaJio, OKPYKaIOIIero Kop, IpudyeM pa3Mep rajo MOXKeT ObITh 3HaunTeTbHO
6ombIlie pazMepa Kopa. Kak 3mech yke 06CyKIaa0Ch, Hanbojlee TOUYHBIE CBEIEHNSI O pacipene-
JIEHWH SIIEPHOIN MaTePU MOXKHO MOJIYyYaTh M3 SKCIEPUMEHTOB IO YIPYTOMY PacCEesSHIIO TPOTO-
HoB ¢ sHeprueit okoso 1 I'B. Ilockoabky MuIlieHb MOCTATOYHON MACChl 13 KOPOTKOXKMBYIIIIX
HK30TUYECKHX SIEP CIeTaTh HEBO3MOKHO, TO 3[€Ch MPOBOANTH HKCIEPUMEHT MOKHO TOJIBLKO B
"MHBepCHON KHHEMaTHKe, B KOTOPON OLICTPLIA MYYOK YK30THUCCKHIX SIEP PaccemBacTCs Ha BO-
noponHoit Mutienn. BesencTBue Toro, 9To MHTEHCHBHOCTH BTOPUYHBIX MTYYKOB PaInoaK THBHBIX
siIep OTHOCUTETBLHO HU3Ka, N3MepuTh nuddepeHnnaibHble CeYeHns ¢ JOCTATOYHON CTaTuCTuYe-
CKOIl TOYHOCTBIO IMPH GONBINNX yIJIaX pacCesHns MpeacTaBaseTcs 3aTpyaanTeabubiM. Omrako,
KaK CJIe/IyeT U3 TeOPEeTUIECKOTO PaCCMOTPEH s, aHa/ i3 guddepeHnnaaibHblX cedeHnil yIpyroro
paccesHus Hazke B OrpaHNYeHHOM QUalia30He MaJIblX YIJIOB — IPHU YCJIOBUHU, YTO CEUEHUS N3Mepe-
HBI IOCTATOYHO TOYHO — MO3BOJISET TOMYIUTH WHPOPMAIINIO HE TOJIBLKO O CPENHEKBAIPATITHOM
pannyce snapa, HO 1 0 ¢GopMe pafralibHOTO paclpenesenns sIepHoil MaTepun.

[TepBolit HKCTEpUMEHT O YIIPYTOMY PACCESTHUIO TPOTOHOB TTPOMEK Y TOUHON YHEPTUN Ha HK30-
TUYECKUX SApax B MHBEPCHON KMHeMaTHUKe ObI BBITIONHEH Ha BTOPUYHBIX MyYKax yCKOPUTEs
Taxkenuerx monor B 1'CU (HapMHITELI[T) ¢ TOMOIIbIo AeTekTopa smep orTmaun MKAP [9], pas-
paborannoro B [INAD un ncnonb3oBaBierocst panee [js M3y4eHUss MajOyTJIOBOIO PacCesHus
agpoHoB. B nToM sKcmepumMenTe MCCAENOBAINCH HERTPOHOM3OLITOUHBIE M30TOIBI sIAEp TesTns:
anpa ®He u ®He. Bropuunwie nyuxku anep *He u ®He ¢ sueprueii ~ 0.7 I'sB/myxmon Bzammo-
JIeNCTBOBAIN C sSApaMi BOJOPOIa B HAIOJIHEHHON BOMOPOMOM HMoHm3anmoHHon Kamepe MKAP.
Bomnopon 8 UKAPe cnyxun omnoBpeMeHHo MUIIEHBIO W PabOunM Ta30M HOHM3AIIMOHHON Ka-
Mepbl. Bennunia nepemanioro mpu paccesniu MMITY/ThCca OIpenessiach Mo YHEPTUN MPOTOHA
OTIaun, U3MEPSBINENCS ¢ TTOMOIITLIO MOHNU3AIMOHHON KaMephl, WK 1O BeJTMYNHe YIjla PaccesHus
nepsuunoii wactunbl (“He, ®*He), KoTOpLIl M3MepSICS ¢ MOMOIILIO TTPOBOJIOYHLIX TTPOMNOPITHO-
HaJILHBIX KaMep, YCTaHOBICHHLIX crepenn n c3annm peTexktopa MKAP. Ims xomTpoms 6buio
m3mepeno Takxke ceuenne pHe-paccesuus. Usmepennsie cevenns (B 3aBUCHMOCTH OT KBajpaTa
Tepeantoro NMIYIILCca) TpuBenennr Ha puc.8 [10].
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¢ JIAHHBIN IKCIIEPUMEHT

o O.J.Ipeentok 1 ap. [11]
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He(x100) Puc.8. lInddepennuanbibie cedeHns YIPYTOTO pac-
* cesHusT MpoToHOB ¢ »Hepruedt 0.7 I'sB wa smpax m3o-

TomoB IHe, m3MepeHHble B WHBEpPCHOH KWHEMaTHWKe

do/dt, M6/(T'3B/c)?

6
He(x10) (" crumotrHBle” TOYKN), B 3aBHCHMOCTI OT KBAIpaTa

mepemaHHoOro MMIYIbca. ~ llomble” TOUKHM — maHHBIE
TMPEIBIIYITETO SKCIePUMEHTa, BHITOTHEHHOTO B TPS-

Moit kuremaruke. CIyIONIHBIe JIMHUET — CEUEHUS, Pac-
cunTantble no Teopuu ['naybepa-CuTeHKo.
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0 001 002 003 004 005
-1, (TaB/cy?
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Amanms maHHbLIX 10 HEYIIPYTOMY paccesnuio mpoToHoB c sueprueit 1 ['sB ma smpax msoro-
noB Ni (5Tu mamibie GLITH MOy YeHbl B COBMECTHOM dKcriepuMenTe B Cakiie) BIepBbIe TIO3BOIIIT
MPOBECTHU JeTaibHOe COMOCTaBeHUEe M30CKAISPHBIX MEePEeXONHBIX IJIOTHOCTEN ¢ TPOTOHHBIMU

nepexomubiMu moTHOCTsMH (st 07 — 2% nepexonos wa Husime Kosmek TUBHBIE cocTOAHMS (8]
— cM. puc.6.

e (1) 10%, o3

Puc.6. CpaBHeHne OgHOYACTUUYHBIX U30CKAISPHBIX
NMEePeXONHbIX TJIOTHOCTEN, TMOIYYEeHHBIX U3 JTaHHBIX
Mo HeyIpyroMy paccedHUo TPOTOHOB ¢ >Hepruei
1 I'sB, (cmmomrsble TuHAN) ¢ 3apsSIOBBIMI IIIOTHOCTSI-
MU, TTOJYUYEHHBIMU U3 JaHHBIX IO HEYIPYTOMY pacces-
HIIO 3JIeKTPOHOB (IIITPIXOBBIE IMHIN ). PaccMoTpersr

s 0t —2% mepexonsl B anpax msoronos Ni.
0 1 2 3 4 5 6 I, oM

Pasnuams mexny m3ockaaspHbIMU U IPOTOHHBIMU TIOTHOCTSAME B PACCMOTPEHHBIX TTEPEXO-
Jlax OKa3allnch BecbMa Madibl. [losyuenHblil pe3yabTaT cCBUIETETbCTBYET O CUITBLHON N30BEKTOD-
HOU KBaIPYTIOIBLHON TOIIPU3AINT BHEITHUMY HYKJIOHAME OCTOBa BO36Y KIEHHOTO sapa. Amnanms
JIAaHHBIX IO HEYIPYTOMY paccesHUo TPOTOHOB ¢ sHeprueit 1 ['sB Ha sinmpax BnepBble 1mO3BOIMIT
TakKke [8] IpoBecTU CpaBHEHNE M30CKAISIPHBIX HEPEXOMHBIX PAMUYCOB € DICKTPOMArHU THBIMIE.

T

5,0 |- + +

+ + Puc.7. CpaBHenne M30CKalspHBIX Iepe-

i % b ¢ 6 XOOHBIX PaILyCOB, NMOJIYYeHHBIX I3 MaH-

s - + HBIX 10 HeyIIPYTOMY pacCesHmIO IIPOTO-

HOB (CILIONTHBIE KPYKKI), ¢ 3aPSIOBBIMI

PaIITy CaMi, TOIYYeHHBIME 13 JaHHBIX 110

| paccestHIo 5JIEKTPOHOB (TOJBIe KPYKKM ).

Paccmorpens 01 —2% nepexomsr wa Hus-
mne 21-cocTosHus.

4,0

2Bgy 325 [ 42g, 44gn Bg 48pg[58y; OOy Gy

W3 puc.7 BumgHo, uTo B simpax ¢ N=7 n30CKaJspHbIN MepexXomHbIil pagnyc HECKOITLKO MEHbIITe
5IIEKTPOMArHUTHOTO, XOTs HabIIIoaeMoe pasiimdue JIeXKUT B IIpeneiiax ommbok mimepennii. B

sapax XKe C N>Z HEL6JIIOI[EL6TC}I cucreMaTHYeCKoe IIPEBBIIICHIIE M30CKAJJIAPHOIO palnyca Hal
SJIEKTPOMalr HUTHBIM.
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¢ IJIOTHOCTAMU, IOy YeHHBIMEI MeTomoM XapTpu-Poka, 3aMeTHO OTINYAIOTCA OT HSKCIEPUMEH-
TaJbHBIX. XapakTep dTUX PacXOokKIeHUI CBUAETEILCTBYET O TOM, YTO IJIOTHOCTH, IIOJIYYeHHbIe
MeTonoM XapTpu-Poka, CAUIIKOM KPYTO ClIagafoT Ha IOBEPXHOCTH Aapa, T.e. OHU MMeIOT 3aHl-
KEHHYTO TOJIINHY MOBEPXHOCTHOTO cios. Teopus Takxke, KaK MPaBUIIo (3a MCKIIOUEHNEM HEKO-
TOPBIX MOCTENHUX PaboT), MaeT 3aBBIIIEHHbIE 3HAUYEHNS PASHOCTEN MEKIY C.K.p. HENTPOHHBIX
1 IPOTOHHBIX pacupenenennii. OTMeTnM, 9TO OYEHL XOPOIIee COrIache PacueTHBIX CEUeHMH ¢
SKCIEPUMEHTATLHBIME ObLITO ocTUTHY TO B paboTe Canepinreiina u Crapony6ekoro [7], ncmoins-
30BaBINNX KBasmuacTUIHLIA MeTon Jlarpamka. Ha ocnoBannm cpaBHeHUsS pacuyeTHBIX CEUEHMI
C SKCHEPUMEHTAJILHLIMUI, aBTOPHI YIIOMAHYTOH paboThl MCKIIOUMIN [UNOTE3Y pa3OyXaHus Hy-
KJIOHOB B fAIIpaX, BLICKA3LIBABIIYIOCS paHee M o0bIcHeHms Tak HasbiBacMoro EMC-sddexTa,
U HOJYYUIN OrpaHUdYeHne Ha BeJIUYUHY BO3MOKHOIO yBejlndeHus >PpQPeKTUBHOTO pasMepa Hy-
kiona B sape: Ary/ry <5%.

Heynpyroe paccesHaume npoToHoB ¢ 3Hepruein 1 I'sB u nepexonHble
siAepHbI€ MJIOTHOCTH

JlaHHbIe IO HEYITPYTOMY paccesHiio IIPOTOHOB MOKHO HCIIOIL30BaTh IS N3y 9E€HIS ePeXOl-
HBIX SIEPHBIX IJIOTHOCTEN, XapaKTepu3yIolnX N3MEeHeHre IJIOTHOCTH Spa IIPU TIEPEXOe ero
13 OCHOBHOTO COCTOAHUA B BO3OyxkmenHoe. OTMeTUM, 4TO SKCHEPUMEHTAIbLHO He TOJILKO Heli-
TPOHHBIE, HO U MPOTOHHBIE MEPEXONHBIE IIIOTHOCTU U3yYeHBI Xy/Ke, YeM IIOTHOCTH OCHOBHOTO
coctosuns. CpaBHeHne pacyeTHBIX CeYeHWil ¢ M3MEPEHHBIMH TO3BOJISET ClelaTh BBIGOD Teo-
peTUYecKoll MONeIN, B JIVUINell CTelleHn COrIAcyIONeics ¢ DKCIepUMEeHTaJIbHLIMA TaHHbBIMI.
[Mony4ennnle 30ech pe3syabTaThl CBUIETENLCTBYIOT O TOM, 9TO MEpEXOmHas MIOTHOCTL MOMIe-
mu Bopa-MoTTenbcona Mo3BossieT yIOBIETBOPUTENLHO OMUCATL U3MEpeHHbIe ceyenns (8], B TO
BpeMd KaK JIOBOJILHO ~THONy/IgpHas’ Monedh Taccn HaXomuTcs B PE3KOM Pa3HOTJIACHU C HKCIIE-
PUMEHTATBLHBIME TaHHBIMI (puc.5).

102

IBLRALAL

d6/dR, meapH/cTEP

Puc.5. [Mudpdepennunanbuble cedeHUs HEYIPYyTOTO
paccesHns IpoToHoB ¢ s>Heprueii 1 I'sB ma sopax *°Ca.

TTTTT]

PacueTsr mpoBeneHbl ¢ MEPEXONHBIME MIOTHOCTSMHU
Mmomeneit bopa-MoTrTenbcona (CIUIONTHBIE JTUHAN) W
Taccn (myukTupubie). Bumwo, aro wmomens bopa-
MoTTenbcoHa CyIIeCTBEHHO JIyUllle COTJIACyeTcs ¢
SKCIEPUMEHTOM.

Bum. rPar.

Ceuenns Heympyroro paccesuusi TPOTOHOB Ha SIPax MOTYT ObITH WCIOIB30BAHDI IJIsS Ollpe-
NeTeHns Xapak TepuCTHK BO3OY KACHHOTO COCTOSHUS sAapa (s OpeneNenns BeININHbl I 3HaKa
nepopMallni ssiapa B BO30YKIIEHHOM COCTOSHWW, JJIs BBISCHEHWS NPUPONLI BO30OYKIEHHOTO CO-
CTOSHUS — UMeeT JII OHO ONHOMOHOHHYIO MIN ABYX(DOHOHHYIO TIPHPOLLY ).
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Tabmuma

[MapameTpbl HeNTPOHHBIX TIOTHOCTEN (Popmyra 6) mist spep ¢ A>16, nalinenmbie B
pe3yiibTaTe aHaIN3a CeYeHnil yIpyroro paccesuus mpoToHoB ¢ sHepruei 1 ['5B.
[TapaMeTpbl TPOTOHHBIX paclpeneseHnil B3IThl U3 PaboT MO pacCeSHUIO 3JIEK TPOHOB.

‘ Anpo ‘ R,, dm ‘ a,, bm ‘ W,=W, ‘ R,, ®m ‘ G ‘ {(r?) ]1)/2, dm ‘ {(r?) 711/2, dm ‘

0) 2.61 0.51 -0.05 2.48 0.55 2.73 2.74
G 3.21 0.57 -0.12 3.13 0.61 3.14 3.15
329 3.44 0.62 -0.21 3.51 0.61 3.24 3.27
K 3.74 0.59 -0.20 3.75 0.58 3.41 3.41
10Ca 3.71 0.59 -0.13 3.70 0.59 3.49 3.48
BCa 3.81 0.53 -0.08 4.06 0.52 3.48 3.64
90y 4.86 0.57 -0.09 5.09 0.57 4.26 4.41
208py, 6.72 0.51 -0.06 6.69 0.57 5.50 5.56
48¢q ,

o Apm(r) // 1%°

éons // o)

2 / &

~ 0,10 an(r)/pr(r) / ~

p LN 1" e

<(0,05- ’/// %
AN e R AR

. r, e
Puc.4. Ornomenns mioTHocTH Hefitponos N p,(7) K IIOTHOCTH TPOTOHOB Z p,(7) B Anpax
®Ca n ?°*Pb B 3aBHCHMOCTH OT PACCTOSHUS T OT HEHTpa sIpa.

[oeepxnocts smpa **Ca (r > 4 Pwm) okazamach oboramennoii meiirpornamu. Hamporus, B
anpe 2°®Pb ma nosepxmoctu aapa (5 < r < 7 ®M) HabaromaeTcs OTHOCHTETbHBII H36LITOK MPO-
TOHOB, YTO MOXKET ObITh PE3YIbLTATOM KYJIOHOBCKOT'O PAacTaJIKUBAHUs ITPOTOHOB B DTOM SIIpE.
Onmako ¢ yBelmmaenneM pacCTOSHUS OT TEHTPa Apa TIOTHOCTDH TPOTOHOB yOLIBAeT 3HAUNTE -
HO ObIcTpee, YeM MIOTHOCTH HeNTPoHoB. B pesynbTate namexas nepudepust snpa (r > 7.5 dwm)
TakKKe OKa3biBaeTcs oboralenHoi HefiTponaMu. s 6IM3Kux Mo aTOMHOMY YMCITY Marm4ecKmux
apep *Ca u *®Ca nonydeno manbosee TOYHOE 3HaUYCHHE PAa3HOCTU MEKIY C.K.p. HEATPOHHBIX
pacIpenenenuii < r> >71%/2 lig — < r? >71%/2 li0 = 0.1540.02 dm. B konrposibHOM 5KCIepuMenTe,
BBITIO/THEHHOM aBTOpaMu Ha Apyroil ycranoBke (B Cakie), 5TOT pesyibTaT OBl MONTBEPKIEH.
To xe smagenne (0.16 £+ 0.05 Pm) GLIIO MOy UEHO TTO3HEE T AMEPUKAHCKIUMI (PU3MKAMI.

Wsmepentbie cedennst MOTYT CIIYKUTH 3PHEKTUBHBIM CPENCTBOM MPOBEPKU MPABMIBHOCTH
TEOPETUUECKTX TIPENCKA3aHNT B OTHOIEHUN HYKJIOHHBIX pacipenernennii. C 5KCIepuMEHTOM XO-
POIIIO COTTIACYIOTCS CeYeHUs, PACCUUTAHHbIE C TIOTHOCTSAME, MOJIYYEHHBIMII B TEOPUHN KOHEY-
HBIX PEePMU-CHCTEM METOIOM ~YacTu4aHOro” camocorsacoBanus [6]. Ceuenus ke, paccunTanubie
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Yupyroe paccesHue IPOTOHOB Ha ApaX U MIPOCTPAHCTBEHHLIE
pacnpenesieHus HEUTPOHOB U ANEPHOUM MaTepum

Hyxmonnble pacnpenenenus OCHOBHBIX COCTOSHUI siflep U TePeXOHble sfepHble TIOTHOCTH
SIBSIOTCS (pyHIAMEHTATBLHBLIMI XapaKTepUCTUKaMu siapa, M3ydeHne KOTOPLIX nMeeT O0JIbIoe
MO3HaBATENHHOE 3HAUEHIE U HEOOXOMIMMO JIJTsI PEIEHUs PSla AIePHBIX 3alad. DKCIIEPUMEH T alTh-
Has nHGOPMAILUsS O SAePHBIX MePEXOAHBIX MIOTHOCTIX MOXKET UCIOIb30BAThCs KaK KPUTUIHBIM
TecT SIepHBIX MOJeei.

Usyuenne pacnpenenenns HyKJIOHOB B Marm4ecKWX sipax MpeNcTaBiseTcs Hanbosee WH-
TepecHbIM. B nanHOM nmkite paboT M3MepeHbI paclpenesieHns HelTPOHOB BO BCEX Marm4ecKux
anpax [3,4]. HapaMeTpbl HEITPOHHBIX paclpeneeHiil HaXONUIUCh U3 yCIOBHS HAUITY YIIEro CO-
raacus pacieTHBIX muddepeHnalbHblX CeYeHNH YIPYToro paccesHus ¢ SKCnepuMeHTalbHBIMEI

(puc.3).

5 —\
o Y 1 I'sB
Eod
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10t \
L +
VAN 90,
r t
& i 208 \
E 3 ) o
IR (g =y \ \ A,
[ E ! \V \ %10
~ L
s [
- \ Puc.3. Iudpdepennuaibubie cedeHls yIpyroro pac-
10°} VAN \/ cesHUs IIPOTOHOB ¢ sHeprueil 1 I'>B ma snpax “°Zr u
B \ L \ 208p},
- \ \ Toukn SKCIepUMeHTaJbHbIe [TaHHbBIe, CILIONI-
- N t
¥ HBble JIMHUN — CeYeHNs, pacCUMmTaHHBbIe 110 TeOpIH
0l
S R S N B I'may6epa-Curenko.
2 4 6 8 I0 I2 4 I6
eIlM’ TrPam.

[TapaMeTpbl TPOTOHHBIX pacipenesieHnii ObITN B3I ThI 13 N3BECTHBIX YKCIEPUMEHTOB IO Pac-
cesHmo »aekTpoHos. Kak yxe ormeuanock, B anpax °0 u *°Ca pacnpenenenus neiiTponos u
MPOTOHOB OKa3aJnCh MPaKTUYeCKN OMUHAKOBLIMU. bianskas K sToMy cuTyarus HabmonaeTcs u
B IpyTux jerkux sapax [3,5] (em. Tabmumy). B To xe Bpems B ampax **Ca u 2°*Pb obmapyxeno
3aMeTHOE pasimyne MeXIY PaclpefesleHusIMi HellTPOHOB 1 MPOTOHOB (puc.4).
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3mech pgj)(r) Opyu j = p U n O3HAYaeT, COOTBETCTBEHHO, OMHOYACTUYHBbIE TPOTOHHYIO U HET-
TPOHHYIO MJIOTHOCTH.

OnmrovacTudmHas mepexomHas MIOTHOCTE ISl TIEPEXONOB W3 OCHOBHOTO COCTOSHUS SIIPa €O
cnmaom 01 B cocTognus co cnmuom L, mpoeknueit cnuma M 1 weTHOCTBIO (—1)L MOXKeT ObITh

IpefcTaBIeHa B BUAIE

pri(7) = pr(r)Y i (r/r), (7)
rae pr(r) — Tak HasbBaeMas pannasibHas TePeXonHas MIOTHOCT, a Yo (7/r) — mapoBas QyHK-
.

DkcmepuMenTalbHas TPOBepKa TOYHOCTH ONMMCaHU Mu(depeHnalbHbIX CeYeHnil ¢ MOMO-
mpio Teopun 1nay6epa-CuTenko 6blila BLIOIHEHa I Cydas YIPYTOro paccesHus MTPOTOHOB
Ha OTHOCUTENLHO Jlerkux Marumdeckux gapax °0 u °Ca. B sTux snpax pacnpenenenus mpo-
TOHOB W HEITPOHOB /OJKHBLI OBITH MPaKTHYeCKN OMMHAKOBBIMU. Kak mokasano B paGore [3],
nuddepennralbHble CeYeHns YIPYToro pacCcesanns, pacCYnTaHHbIe B paMKax Teopun | maybepa-
CuTeHKo B MPeNooKeHN, 9TO HelITPOHHbIE IIOTHOCTH COBIAMalOT ¢ IMPOTOHHBIMIL, XOPOIIO
COTJIaCYIOTCS C U3MEPEHHLIMI cedeHusaMu. [Ipm >ToM mapaMeTphl paciupeneaeHus GLIIN B3 ThI
13 M3BECTHBIX SKCIIEPUMEHTOB II0 PacCesHumio d>IeKTpoHos. Ha prc.2 mpoBommTcs Takoe COIo-
cTapiaeHne s ciydad sapa ©Ca.

10% “0ca
:
g r
(o]
B4
<
B I0° b
< F
o E
= c
R
&
g W
K] i Puc.2. Cevenus yupyroro paccesHus TpPOTOHOB C
I sueprueii 1 I'sB na anpax °Ca.
100 L Toukn — >KcHepuMeHTaldbHbIC NaHHBIe; CILIONIHAL
E JWHIS — pe3syIbTaT pacyeTa CedeHIil, BLIIOTHCHHOTO
1 QAN 1o popmysnam Teopnu ['iray6epa-Curenko 6e3 emmHOToO
o S CBOGOIHOIO IMapaMeTpa.
4 8 12 16 20
81> rpan.

Bunwo, uto npu yBenmdeHun yria paccesHus cedeHue mnamaeT 6oibliie, deM Ha 4 mopsaaka,
T BO BCEM HTOM JMalla3oHe pacueTHas KpuBas (pacdeT 6e3 emuHOTO CBOGOMHOTO mapameTpal)
HaeT TPaKTHYECK 110 SKCIepUMenTalbHbIM ToukaM. Coracie pacyeTa ¢ HKCIePUMEHTOM (TP
MaKCUMAaJIbHBIX YTJIaX PACCESHNS) MOKET ObITDH YIIyUIleHo, eCIi TapaMeTPhl HeMTPOHHBIX Pac-
mpeneeHnii paccMaTPUBaTh Kak cBobomubie. OmHako HalileHHbIe B pe3yIbTaTe TaKoro aHaIn3a
JTAaHHBIX HEMTPOHHBIE IIOTHOCTY TPAK TUYECKHU COBIAMAIOT ¢ TPOTOHHbIME. PasHuila B BemamHe
CPENHEKBAIPATHIHLIX DAy OB (C.K.p.) HEHTPOHHOTO U MPOTOHHOTO pacpene/ieniii OKasanach
paBHOIT HysTI0 B Tipenenax omnbok skcnepumenTa (£0.05 dwm). Ha ocroBammu sToro G caemnan
BBIBOII O MPUMEHUMOCTH TEOPUM MHOTOKPATHOTO pacCesHus NJIs aHalln3a Mpolecca paccessHus
npotonoB ¢ sHeprueil 1 ['vB Ha snpax m o nonycTuMocTu clielaHHbIX B T€OPUN TPUOITUKEHMIT.
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3amaeTcs cIeytolnel GopMyIIoi:
— A = =
Fi(@) = (ik/2m) [ e < it =TI = (5= &)l > &5, (1)
7=1

—

rae ¢ u f — HavaJdbHOE W KOHEUHOE COCTOSHUS ANpa, ¢ — NepelanHblil IMITYILC, b — TpUIeTLHbIIT
mapamerTp, §; — TMONEpevYHble KOOPAMHATHI HYKIIOHOB sifipa, k —BeJIWUMHA BOJIHOBOTO BEKTOPA
—,

paccenBaeMbIX TpoToHoB. [poron-myknontas mpodunb-gyukmuns v;(b), Bxomsmas B (1), cBs3ana
C TPOTOH-HYKJIOHHOW aMIJIUTYION CBOOOMHOIO paccesHus COOTHOIIEHUEM

—

() = (1/2nik) [ T f (g, (2)

Bxnan cnwn-cnimHOBOTO B3aMMONENCTBHS NP pacCeSHUN TPOTOHOB Ha MaJjible YIJIbl IPU SHEP-
run 1 I'5B, kax orMeuasnoch, Maj, 1 UM MOXKHO npeHebpeub. UTo KacaeTcs ClIMH-OPOUTATBHOTO
B3aMMOJIEICTBUS, TO paHbllle TPEeANoNarajloch, YTO €ro BIUsSHIe Ha pacieTHbIe CeUeHUsl JOBOJTh-
HO 3HauuMTedbHO. B mawwuoil pabore BliepBble Oblila W3MepeHa MOJISPU3AIINS B MPOTOH-SIEPHOM
paccestun ipu suepruu 1 ['sB (¢ momornbio momspumMeTpa, yCTaHOBIEHHOTO B (OKATHHOI TI0C-
KOCTHU ONUCAHHOTO Patee MarHUTHOTO CIEKTPOMeTpa) W ObLIN ONpeNeIeHbl TapaMeTPhl CIIIH-
OpOUTAJLHON aMIIUTYAbl TPOTOH-HYKJIOHHOTO B3aUMOIICHCTBIUS HETOCPEICTBEHHO 13 1Oy YeH-
HBIX JaHHBIX. [Ipw 5TOM 6BLIO MCMOITBL30OBAHO TO OGCTOSATENHCTBO, UTO TOISPU3AIUS YIPYTO
paccesHHBIX Ha sApax ITPOTOHOB YYBCTBUTEILHBIM 0Opa30M 3aBUCHT OT CHUH-OPOUTAIBLHOTO
HYKJIOH-HYKJIOHHOTO B3amMomeiicTBus. B pesynbTaTe m3amepeHuit oka3ajaochb, 9TO NMPU SHEPIUH
1 I'sB cnima-opbuTanbioe HYKIOH-HYKJIOHHOE B3aUMOMIENCTBIE OTHOCUTETBHO MAJIO U €r0 y4eT
ciabo CKasbiBaeTCs Ha MCKOMBIX TlapaMeTpax pacupefesnenuii snepuoii marepun [2]. Taxwmwm
00pa3oM, cedeHus paccesHus MPOTOHOB Ha sApax MPaKTHUYeCKW [MeJIUKOM ONpenessioTcs cKa-
JSIPHBIM TPOTOH-HYKJIOHHBIM B3alMOJIEUCTBUEM, aMILIUTYyda KOTOPOro NapaMeTpu3oBajiach B
BUIIE

fela) = (ko [47)(i + ec)exp(—Beq’[2), (3)
Toe 0, €. 1 [3, — W3BeCTHBIE TapaMeTphl (Ha pacyeTHbIE ceYeHus HeGOIbIoe BIMMHIE OKa3hiBaeT
KYJIOHOBCKOE B3aMMOJIENICTBIE, KOTOPOE YUNTBIBATIOCHL OOLIYHBIM CocoboM ). Kax Gbiio mokasa-
HO aBTOpaMu [2], B ceUeHHAX YIOPYIrOro paccesHis IMPOTOHOB Ha ANpaX, a TakkKe B CCUCHUAX
HEYIIPYroro pacCesHus, COIPOBOKIaeMOro Bo3oy Kk menneM Hmsmux 21 u 3~ cocrosnuii, sddek-
ThI HYKJIOHHBIX KOPPEJISINH OTHOCUTETLbHO MaJibl 1 MU B IEPBOM TPUOINKEHUN MOXKHO TTpeHe-
6peub. B cooTBeTCTBIE ¢ HTHM MHOTOYACTHYHAS EPEXONHAS ITOTHOCTD p (71, T...74) = v,
BXOnslias B Bbipaxenue (1), mpencraBisiach B BUe

pis(Tr, - Ta) = l:[1 po(75) (4)

IJIsl YIPYTOro paccesHus u

pri(Pis o a) = D psi(F) TT po(7) (5)

=1 ke

IS HEYTIDYTOTO paccesuus, te po(7;) u psi(7;) — omHodacTHYHAS TIIOTHOCTH OCHOBHOTO COCTO-
STHUSL siApa 1 ONHOYACTUYHAs MepexonHas MI0THOCTh, COOTBETCTBEHHO.
[notHocT p,(7;) 3amaBainch TpexmapaMeTpudecKuMy pacipenenernusmu Pepmi:

PSO(F) ~ (L i (r/ By)*)[L 4 exp((r — Rj)/a;)] ™. (6)
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1 TPOBOJIOYHBLIX MTPOMOPIINOHATLHBIX KaMep, cocTaBiseT mpuMepHo 12 M. CnekTpoMeTp MOKeT
MOBOPAUMBATHLCS BOKPYT OCH, MIPOXOMSIEl Yepe3 MUIIeHb pacCessHus. Y TOJI paccesHus olrpeie-
JAAeTCs ¢ TOYHOCTHIO BhINIE | Mpaj. DmHeprermdeckoe paspemienne cnekrpomerpa ~0.1%, T.e.
1 M»B. IlocpencTBoMm 5TOTO CHEKTpOMETpa OB MCCIENOBAHLI HYKIOHHBIE PACIpENeeHus y
pana smep. OTMeTuM, 9TO pasneseHne KaHajloB PACCESTHUS ¢ MOMOIIBLIO TaKOTO CIIEKTPOMETpa
BO3MOJKHO JIUIITE B CIIy9ae, eCIN JOCTATOYHO TOYHO W3BeCTHA HadalbHas YHEPTUS PACCEMBAEMBIX
MPOTOHOB. Y BBIBENEHHOTO Ke MyYKa MPOTOHOB 13 cuHXpolukiaoTpoHa [TNAP sneprernuecknit
pasbpoc MPOTOHOB cocTaBisieT Besmunny6 6muskyio Kk 10 MsB, B To BpeMs kak B cambix 6aro-
MPUSTHBIX CAyYasx PacCTOSHIE MEKIY KaHaJlaMI YIPYTOro U HEYIIPYTOTO PACCESTHUS TPOTOHOB
ma simpax coctapisier Benuuuny 2-4 MboB. [losTomy memocpencTBennoe ncmoab3oBamme Takoro
My9Ka, Ka3aJoch Obl, He TI03BOIISIIO Pa3NelsTh KaHaibl paccesnns. Onnako, Kak ObLIO BLIICHEHO,
SHEPTHST TPOTOHOB B BBIBEMIEHHOM ITyYKe KOPPEIUPYET ¢ BPEMEHHLIM MOMEHTOM WX BBIBOMA W3
YCKOPUTEIIS, & UMEHHO, OHa HapacTaeT OT Hadalla BBIBOIA K KOHILY. DTO 06CTOSI TEITLCTBO TIO3BO-
JIUIIO TTPOCTBIM CTTOCOOOM ~ MOHOXPOMATHU3NPOBATL MPOTOHHBIN MY YOK TTOCPENCTBOM BpEMEHHON
MPUBSA3KY UCCIEIYEMbIX COOBITHI K YacTOTHOI MporpaMMe cuHXpoiukaoTpora [1]. Brmam suep-
TeTUYECKOTO pasbpoca BLIBENEHHOTO MYYKa B pas3peleHne CIeKTpoMeTpa ObliT MOBENEH TaKuM
obpaszom o 0.3 M»sB Ge3 ymenbIlieHns MHTEHCUBHOCTHU MCIIOIb3YEMOTO TTYYKa.

IIpuMmeHeHMe TeOpUMN MHOTOKPATHOTO paccesHUsA K ONUCAHUIO
AN(PPAKIUOHHOTO paccesHUs MPOTOHOB c 3Heprueir 1 I'sB ma aapax

Y crelrnoe UCnosib30BaHe MeTONa YIPYToro U HEYIIPYTOro paccesHus MPOTOHOB ¢ YHEpruei
1 I'sB ma smpax mss mccmenoBanus SIIEPHBIX paclpeneeHnil 0Ka3ajioch BO3MOKHBEIM Giraroma-
ps CYIIECTBOBAHUIO TIPU STON HSHEPTUHU MOCTATOYHO TOYHON TEOPUU PACCESHUS, TTO3BOIISIONIEH
BITOJTHE OIHO3HAYHO OMPENeITh NCKOMBIE TapaMeTPhl SIEPHBIX paclpeneeHmil Mo BeIndnHam
n3Mepenubx quddepennnanibubiX cedennit. B macTosinee BpeMst miist onmcanms qudpakIinoHHO-
ro paccesuusi OLICTPBIX YAaCTUI] Ha AApPaX MCIOIbL3YETCs HECKOIBKO BapUaHTOB TEOPUN MHOTO-
KPaTHOTO paccesHus. ITo Teopus, chopmynupoantas ['maybepom n Cutenko (B 3apyGexHoil
auTepaType mMenyeMas kak Teopus ['mayGepa), Teopus Kepmama, Mak-Manyca u Tazepa,
a TaKkKe PesITUBICTCKOE MMITYILCHOe Tpubimxkerre. MoXHO OTMETHTE, YTO MTEPBOHATATLHO
teopus ['maybepa-Curenko 6bita copMyInpoBaHa TOIHKO IS OMMCAHTS MAJIOYTIIOBOTO Pacce-
SHUSI OBICTPBIX YaCTHUI] Ha sapax. BrociaencTBum oka3anoch, 9T0 06acTh TPUMEHIMOCTH STOM
TEOPUN Ha CaMOM felte Topaso tupe. Ona maeT HeTIoXre pe3yabTaThl He TOILKO MPU YHEPTUN
E, ~ 1I'sB, Ho n npu Gostee HU3KOM SHEPIHUN, & TaKKe NOCTATOYHO XOPOLIO OIHICHLIBACT IIPOLECC
paccesHUSI B BeChbMa IUPOKOM yTioBoM muatasone. OQ6ocmnoBanmio Teopun ['nmaybepa-Curtenko,
BBISICHEHUIO TOYHOCTHU W BO3MOKHOCTHU €€ YIIyUIIeHUs TOCBSIIeHo GOIbINoe YUcIo TeopeTnde-
ckuX paboT. BeiicHmIOCH, UTO Bemyline MOMpaBKi K Teopun (MOMpaBKH KHHEMAaTHYecKne, Ha
HESKOHATBLHOCTH U Ha (pepMUEBCKOe MBIKEHNE) UMEIOT ONUH 1 TOT JKe TOPSIOK MaOCTH
pasHbIil 3HAK, TaK 9TO OHW B 3HAYNTEILHON CTENMEHN COKpallaloT Apyr mpyra. B pesymanTate
teopus ['maybepa-CruTenko, HnecMOTpsl Ha CBOIO KaKyIIYIOCS TPOCTOTY, SBIASETCS MOCTATOYHO
tognoit. Baxmno, 9To mo TounocTu onucanus muddepeHnnaibubx cedennit Teopus |'maybepa-
Cutenko (KoTopas 1 WCTOIB30BaIach B HaHHON paboTe) He yCTyHaeT APpYyTuM Gosee CIOKHBIM
BapuaHTaM TEOPUH MHOTOKPATHOTO PACCESHUS.

B coorercrBum ¢ teopueir ['maybepa-Curenko, aMminTyma TpOTOH-SIIEPHOTO PACCESHIUS
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noJiyuyaTh WHGOPMAIINIO O TEePEXONHBIX SAEPHBIX TIOTHOCTSX. HemaBHo MeTon ynpyroro pac-
cesTHUs TMPOTOHOB OBLT MpUMeHeH B ~WHBEPCHON KHUHeMAaTWKe JIs W3y9YeHWs paclpenesTennii
SIIEPHON MJIOTHOCTH B DK30TUYECKNX HECTaOUIbHBIX sIIpax.

MeTton n3mepeHusa nuddpepeHNINATIbHBIX CeYeHUN

Huddepennmanabible cedennsl yIpyroro n HEYIPYTOTO pacCesHus MPOTOHOB Ha CTaOWiIh-
HBIX s/Ipax OOLITHO M3MEpSIOT B SKCIEpPUMEHTax B MPSMON  KuHeMaTwKe. boicTpbie TpoTonbl
(B mammbix skcmepumenTax F,=1 I'sB) paccenBaiorcs Ha smpax MUIIEHH, U U3MEPSETCS YTOI
paccesaust TpoTonoB. OCHOBHAS CJIOKHOCTD MPOBENEHNS TAKNX YKCIIEPUMEHTOB COCTOUT B BBI-
nerlennn Kanaiia paccesaus. HemocTaTouno m3MepnTsh UL YTOT PACCESTHUS, HEOOXOMIMO €eTlle
YCTAHOBU T, TPOW3OIIIIO /I YIIPYTOe WM HEYIPYTOE paccesHne, B 9aCTHOCTH, C BO36Y KIeHIEM
KOHKDETHBIX ypoBHEN B simpe. Kamam paccesnus onpeneaseTcs MO BeIUYHHE MOTEPU SHEPTUN
paccenBaeMoil gacTHIbl. [[0CKOILKY dHeprust paccenBaeMoro nmpotona coctasmser 1 ['5B, a mo-
Tepst SHEPTHH, CBA3aHHast ¢ BO30Y KIeHMeM sipa, nMeeT 3nadenne mopsaka 1 MsB uan memnbie,
TO HTO O3HavYaeT, YTO HEOOXOMUM CIeKTpoMeTp BbicoKoro paspertenus. B [IUAD Taxoit crek-
TpoMeTp 6 cozman (puc.l).

a30THaA
pyOaiuka

Puc.1.Cxematuueckoe u3o6pakeniie MArHUTHOTO CIEKTPOMETpa sk UCCHEIOBAHUS YIIPY-
roro u Heympyroro paccesHuil mpotoHoB ¢ sHeprueit 1 I'sB na snpax.

K, — Ky — xommumatopsl, JI; — JIg — MarauTHBle KBAAPYTOALHLIEe AUH3BI, M, — Mar-
HUT, yIIPABIAONINE HaTpaBieHneM myuka TpoToHOB, MC — OCHOBHON MATHUT CIEKTpPOMe-
Tpa, KM — koppexTupyomiuii Maruut, S; — S, — cumHTWLsITnOREbIe cueTunku, MITK
— MPOBOJIOUHBIE MPOMOPIUOHAIbHEIe KaMephl, 'M — Mulllenbs ¢ uccienyeMbiMu SopaMu
(m306paxen BapuaHT ra3oBoil Mumenn), MM — wmuutens morutopa, INK, uw INK, —
nuddepeHinaibHbie HOHU3AMNOHHBIE KaMepbl, M — cueTuYuKu MOHUTOPA.

SHepFI/I}I PacCCedHHBIX YaCTUl OlIpene/rsaeTcs 1Mo BEJINMYNHE WX OTKJIIOHEHWA B MalHUTHOM
I1oJie. q)OKYCI/IpOBKEL YJaCcTul OCYIIECTBJIACTCA ABYMA KBaAPYIOJABHBIMU JIMH3aMI 1 YaCTUYHO
Kpa€eBbIM IIOJEM MalrHHUTa. O6HIEL}I IJINHa CIHEKTpOMETpPa OT MHUIIEHMW OO @OKELJIBHOI?I IIJIOCKO-
CTH, IAe peErucTpupyroTcda pacCceandble YaCTUIblI ¢ MTOMOIIBIO COMHTU/IIIAITWUOHHBIX CHETYUKOB
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MUOPAKIIMOHHOE PACCESHUE ITPOTOHOB HA SIIIPAX U
VICCJIEIOBAHUWE PACIIPENEJIEHUN SIOIEPHONU MATEPUN

['.I.Anxaszos, C.JI.benoctonkuii, A.A.Bopoboses, I'.A.Kopoes,
II.M.CenuepctoB, A.B.Xan3ameen

BBenenmne

Haunnast ¢ w3BecTHBIX 5KcmepuMenToB Pesepdopma Mo paccesHmio -9acTHIl aTOMHBIMI
SIpaMu, paccesiine IacTull MUPOKO UCIOIBL3YEeTCs NIl W3ydeHus cBoicTB saep. Ouens miomo-
TBOPHBIME B HTOM OTHOIIEHUN SBIJINCH, B YaCTHOCTH, SKCIIEPUMEHTHI TT0 PACCESHUIO OBICTPHIX
5JIEK T POHOB, TIO3BOJISAIONINE NCCIENOBATE 3aPANOBLIE pacipenenenus B snpax. as msydernus xe
pacipenenenuii aaepHoil MaTepun (BKIIOYAIOIEN KaK TPOTOHBI, TaK W HENTPOHBI) HEOOXOMIMO
MPUMEHSTH CIILHOB3amMonencTByomne dactunbl. [lo 1972 roma mias 5Toro, B OCHOBHOM, HC-
MOJTL30BAITNCH YaCTHUIIBI OTHOCUTEINLHO HU3KON dHeprun. K COXKaIeHNIo, MEXAHN3M pPACCEsTHITS
YaCTHIL TP HU3KOW HHEPTUN BeChMa CIIOKEH, U [0 HACTOSIIETO BPEMEHN OTCYTCTBYET TEOPUs
paccesHmsI, KOTOpas MO3BOJIIIIa OBl 3 aHaIn3a JaHHBIX MOJYYNTH JOCTATOYHO TOUHYIO KOTMYe-
CTBEHHYIO WH(POPMAIINIO O PACIpeNeennn saepHoil MaTepun. CuTyamust MeHsIeTcsT TP yBeIIn-
YeHnn YHEPTUN IacCTHUIl, KOTJa paccesnne nprobperaeT nudpakuoOHHLIH XapakTep. Mexamusm
paccesHusl CTAHOBUTCS 37IECh BECHMa TPOCTHIM, U OKA3bIBA€TCS BO3MOKHBIM CPOPMYINPOBATE
Teopuio MuppaKInOHHOTO MHOTOKPATHOTO PACCESHIUSI, MOCTATOYHO TOTHYIO ISl W3BICYEHUS KO-
JIMYecTBEHHON THPOPMAINH O XapaK TEPUCTUKAX SIEPHLIX pactpenestennii. OnTuMaIbHON YHEP-
ruefl TPOTOHOB KAaK MPOOHLIX YaCTUIL I U3YIEHNSI SIEPHBIX PACTIPENeTeHnil SBISIeTCS SHEPT S
okonio 1 I'sB. Umentio mpu 9Toil sHeprum mompaBKi K TEOPUN MHOTOKPATHOTO pacCesHus (K Te-
opun 'may6epa-Curernko) Mannl. BoiGop sneprun 1 I'sB okasasicst ynaunbiM eliie 1 TOTOMY, 4TO
[pU HTOW HYHEPTUU CIUH-CIUHOBLIE WIEHLI aMIUTHTY/IBI TPOTOH-HYKIOHHOTO B3aWMOMENCTBIS
pU MajbIX YTJaX pacCesumsl TaKikKe OTHOCUTEILHO MAaJlbl, 9TO YIIPOIIAeT aHaln3 HKCIEPH-
MEHTAJHHBIX JAaHHBIX W YMEHBITAeT HEONPENeeHHOCTH B MapaMeTpaX MCKOMBIX TIOTHOCTET.
[lepBBIie 5KcIepUMEHTHI IO paccesHuto TPOTOHOB Bhicokoil sneprun (1 I'sB) ma anpax (*He, 12C
u 1°0) 6pun BRIMONHEHL B 1967 romy B Bpykxosene [lanesckum u mp., 0mHAKO TOYHOCTE H3Me-
pennii ObliTa HU3Ka, YTO HE MO3BOJIMIIO TIOCTABUTEL BOIPOC 00 M3YyUYEHWH SIIEPHLIX TIOTHOCTET.

[lepBoie mpernusnonmble W3MepeHUs CEeUEHNT YIPYTOTO paccessHus TPOTOHOB Ha SIpax IIPH
sueprun ~ 1 I'sB 6 Bomonmensr 8 HUAPD (JINAP) 8 1972 rony aBropamn nammoii pabo-
Tol. BBUTO MOKa3aHo, 9TO METONOM YIIPYTOrO pacCessHusi GLICTPLIX MPOTOHOB MOXKHO MOIYYaTh
nHGOpPMAIINIO O pacIpeneeHl SIepHOil MaTEPUH ¢ TOYHOCTHIO, COMMOCTABUMOIl € TOIT, KOTOpas
patiee MOCTUTAIIACH TIPU MCCIENOBAHNT 3aPSIIOBOTO paCIpeNeeHus iep METOIOM YIIPYTOTO pac-
CesTHUS HJIEKTPOHOB. JDTHU pabOTHI BLI3BAIN GOJIBINION WHTEpPeC W GLIIU MPOMOIIKEHbl APYTIMI
rpymnnamu B 1973 rony B Caxie (Ppantus) (E,=1 I'sB) u ¢ 1977 rona B Jloc-Anamoce (CIIIA)
(E,=0.8 I'sB). Takum obpasom, B maibHENIIEM CIOKIIOCH HOBOE HAIIPABIeHNe B AIEPHON (-
3uKe — m3ydenne MUPPAKITUOHHOTO pacCessHusl MPOTOHOB ¢ sHeprueil okoso | B ma smpax.
OTmeTnM, aTo Hanbosee TouHas WHPOPMAIUSI O PACTIPENETEHNN SIIePHON MaTEPUN K HACTOS-
[eMy BpeMEHT TTOJTyYeHa TMEHHO W3 YKCIEPUMEHTOB TI0 AuPaKIIHOHHOMY PacCesHUIO TPOTOHOB
c oueprueir ~ 1 I'sB. B To BpeMms kak ynpyroe paccestne TpOTOHOB Ha SIpax MO3BOJISIET MTOITY-
qaTh WHOOPMAIINIO O PaclpeneeHun SIIePHOl MaTePU B OCHOBHOM COCTOSIHUH SITTPa, HEYIIPYTOe
paccesime (COMpoBOXKTaeMoe BO30Y KIeHIEM Snpa Ha AUCKPeTHbIE YPOBHN) MaeT BO3MOKHOCTD



