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C ucroyib30BaHUEM OOBEKTUBHBIX (PU3MYECKUX KPUTEPHEB JOCTOBEPHOCTU NAHHBIX BBHITIOJHEH aHAIU3
5KCNEPUMEHTAIbHBIX CEYEHU A NapLUAIbHBIX (POTOHEUTPOHHBIX peakuuii (Y, 17) u (Y, 2n), NOTy4EeHHBIX HA
My4yKax TOPMO3HOTO Y-u3nydeHusl. B akcneprMeHTax 3TOro Tumna Jjisi onpenesieHust CeYeHUi napuuaib-
HBIX peaKIIMii UCTIONb3yeTCsl Tpolielypa BHECEHUs B IKCIIEPUMEHTAIBHO U3MEPEHHBIE CEUeHUs BbIXOIa
HEUTPOHOB (Y, X1) MOMPaBOK, PACCUUTAHHBIX MO CTATUCTUYECKON TEOPUU. YCTAHOBJIEHO, UYTO UCIOIb30-
BaHMe TaKKX MOMPABOK B ciayuasix siaep > Co, 38 OONi, 112 114 19§y fpypesto K aHHBIM, KOTOPBIE B Pa3HOIl
cTeneHu GU3UIEeCKUM KPUTEPUSIM TOCTOBEPHOCTH HE YIOBJIETBOPSIIOT U BCJIENCTBUE 3TOTO JOCTOBEPHBIMU
He siBysiioTesi. Bmecte ¢ Tem B cyvasix siaep 271, '°Ho u '8'Ta 6Gbuti mosyueHsl JaHHBIE, JOCTOBEPHOCTD

KOTOPBIX COMHEHU I HE BBI3bIBAET.
DOI: 10.31857/S0367676523702113, EDN: ZCSDPJ

BBEAEHWE

AGCOIIOTHOE OONBIIMHCTBO CEYEHMI MapLIMaIbHBIX
peaxkimii, IIpexkae BCcero, (POTOHEMTPOHHBIX, TAKMX KaK
(v, 1n), (v, 2n) u (Y, 3n), onpeneeH HbIX B 00JIACTH SHEP-
WA TMTAHTCKOTO AuIojabHOro pedoHaHca (IIP) mpu
SHEPTUSIX HajleTaroInx GoToHOB 10 ~30 M3 B, mmpoko
HCTIONB3YIOIIUXCS B (hyHAaMEHTaIbHBIX SIAePHO-DU3U-
YeCKUX UCCIIEOBAHMSIX U B pa3HOOOPa3HBIX IIPUJIOKE-
HUSIX, TIOJTyYeHbl B 3KCIEpPMMEHTaX ABYX TUIIOB — Ha
MMy4Kax KBa3UMOHOZHEPTreTUUeCKUX (OTOHOB, 00pasy-
FOLMXCSI TPV aHHUTWJISILAM Ha JIETY YCKOPEHHBIX IT03K~
TPOHOB U Ha My4YyKaxX TOPMO3HOTIO Y-u3ityyeHus [1—3].
CnocoObl Moy4yeHUsI THPpOpMaLlUM O CEYEHUSIX TaKHX
peakiuii B YIIOMSIHY ThIX 9KCIIE pUMEHTAX CYILLIECTBEHHO
(IIpUHIUIIMATBHO) OTJINYaloTCs. B aKkcriepuMeHTax Ha
IMy4KaXKBa3MMOHOIHEPTe TUYE CKIXAH HUTVJISILIIOHHBIX
(OTOHOB C HCITONB30BAaHUEM CIIEHUAIBHBIX METOIOB
MPSIMO M3MEPSIIOTCSI CEUSHUS MaplMaIbHbBIX PeaKIIMi,
KOTOPbIE 3aTeM C ITIOMOILIBIO CYMMUPOBaHMSI VICTTIONb3Y-
IOTCSI IIS1 OIpene/IeHUsI CeYeHMIA MOJIHOM (DOTOHEH-
TPOHHOM peakLu

o(Y,sn) = o(y,1n) + o(y, 2n) + o(Y, 3n) (1)
n peaKLu/m BbIXOJ1a HeﬁTpOHOB

o(y, xn) = o(y,1n) + 26(y, 2n) + 36(7y,3n). )

B skcrneprMeHTax Ha ITydyKax TOPMO3HOTO Y-U3ITyde-
HUS TIpolieaypa MOoJMydYeHUsl CeYeHUI MmapluaIbHbBIX
peakluii KapAWHAJbHO OTIMYaercsl. B HMX Hero-
CPEACTBEHHO U3MEpPSIETCSI CeUYEeHUE BBbIXOIa HEWTpO-
HOB O(Y, X1), B KOTOPOE BHOCSTCSI CITELIUATbHBIE MO~
MPaBKM, paCCUYUTAHHBIE IO CTATUCTUYECKOIN TEOpUM
[4], mo3BosIIONIE YIECTh MHOXKECTBEHHOCTh HEM-
TPOHOB U ONPEIETUTh BKJIa ceYeHUs peakuui (Y, 2n).
CeueHUsI 3TOI peaKILMM C TIOMOIIbIO COOTBETCTBYIO-
IIUX Pa3HOCTHBIX IPOLEAYP ITO3BOISIOT ITOJYYUThH
CeUYeHUSI APYTUX MapLuaabHbIX PeaKlWii U IOJTHOM
(GOTOHEUTPOHHOM peaKIInu.

B nccnenoBaHUsIX, BHITOTHEHHBIX C UCITOIb30BaHU-
€M OOBEKTMBHBIX (PU3MYECKUX KPUTECPUEB JOCTOBEP-
Hoctu [7, 8] m1s1 GOJIBIIOTO KOIMYECTBA siiep [Hampu-
Mep, 5—17], 6pUIO0 MOKa3aHO, YTO BO MHOTHUX CIIydastx
9KCNEpUMEHTAIbHbIE CEYEHUs TapluaibHbIX (HOTO-
HEHUTPOHHBIX PEaKI1i1, MOJIydeHHbIE Ha ITy4KaxX KBa3H-
MOHOB3HEPreTM4eCcKNX (POTOHOB C IIOMOIIBIO METOIa
pasneneHusi (hOTOHEUTPOHOB IO MHOXKECTBEHHOCTH,
OCHOBAaHHOM Ha M3MEPEHUM KMHETUYECKOW SHEpPruu
HEHUTPOHOB, HE SIBJISIIOTCSI JOCTOBEPHBIMU. DTO 00Yy-
CJIOBJIEHO TeéM OOCTOSITEJILCTBOM, UTO OJIM30CTh DHEP-
TUII HEUTPOHOB M3 Pa3HbIX MAPLUAIBHBIX PEAKIIUA,
MPUBOIUT K CUCTEMATUYECKIM ITOTPEITHOCTSIM IIPOILIe-
JIypbl UACHTU(MDUKALIUY 3TUM METOJIOM AETEKTUPYEMBIX
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HENTPOHOB KaK TIPUHAMJICKAIINX KOHKPETHOM peak-
uu. B 5Toil CBSI3U oMpeeieHHbIN MHTEPEC BBI3HIBAIOT
aHAJIOTMYHBIE UCCIICTOBAHMS C UCITOIb30BaHuEeM (D1~
3UYECKUX KPUTEPUEB JOCTOBEPHOCTHU CEYEHUI map-
LIUAJIbHBIX peakUMii, TTOJIyYeHHBIX Ha ITydKaX TOp-
MO3HOTO Y-U3JIydeHUsl, aHAJIN3y Pe3YJIbTaTOB KOTO-
pBIX 1 IOCBsIIIEHA HAacTOsIIIasl pabora.

CEUYEHUA TTAPLIMAJIBHBIX
®OTOHEWUTPOHHBIX PEAKIINN
B DKCIMEPUMEHTAX HA TTYYKAX
KBABUMOHODHEPTETUYECKUX
AHHUTUJIALMOHHBIX ®OTOHOB

CyTb MeTOIa IIPSIMOT0 U3MEPEHUS ceueHUs HPOTO-
HEUTPOHHOIT peaKIUM ¢ NCIOJIb30BaHNEM KBa3MMO-
HODHEPreTUYECKMX (DOTOHOB, UCTOYHMKOM KOTOPBIX
SIBJISICTCSL JIMHEWHBIA YCKOPUTEIh 3JICKTPOHOB [18,
19], xpaTKo 3aK/II09aeTCs B UCIIOJIL30BAHUU SIBJICHUS
AHHUTWISILIUU Ha JIETY PEIITUBUCTCKUX ITO3UTPOHOB
IIpU UX IPOXOXACHUU Yepe3 CIICHUATbHYIO MUIIIEHb
U3 BellleCTBa C MaJIbIM Z. B TakuXx rpoiieccax BhlJIeTa-
[ollYie BIepeln aHHUTWISIIMOHHBIE (POTOHBI MUMEIOT
9HEPIruio, NPaKTUYECKU PaBHYIO SHEPTUN MO3UTPO-
HOB, YTO ITO3BOJISIET IIPOBOIUTh U3MEPEHUSI TIPU J0-
CTaTOYHO TOYHO OIIpeAeSICeHHOI S9HePIUM (POTOHOB.

ITockonbKy, 06pa3oBaHUe KBa3UMOHOIHEPIEeTH-
YyeCcK1X (POTOHOB COMPOBOXKAAETCSI 0Opa30BaHMEM U
(OTOHOB TOPMO3HOTO 7Y-M3TyYeHUs] TIO3UTPOHOB,
CIIEKTP KOTOPBIX, KaK U CIIEKTP TOPMO3HOTO Y-U3JTy-
YEeHUS OT JIEKTPOHOB, SIBJISETCS CIJIOIIHBLIM, BKJIAM
($OTOHOB TOPMO3HOIO U3JIYYEHUS B CEYECHUE peak-
LIMU UCKJIIOYAETCSl C MOMOIIBIO CHelMalIbHOM pas-
HOCTHOM mpouenypbl. CeueHUe ompeaeieHHON pe-
aKIIUM OIpeAesieTCsI B BUIE Pa3HOCTU

Y(EY) =Y. (EY) - (EY).

MeXIy BbIXxomoM peakuuu Y,,(EM), omnpeneneHHBIM
Ha IyYKe MO3UTPOHOB U BhixonoM Y, (EM), onpene-
JIECHHBIM Ha My4YKe 3JIeKTPOHOB, B IIPEANOIOXEHUH O
TOM, YTO CHEKTPHI (DOTOHOB TOPMO3HOTO Y-U3TyYe-
HUSI TIO3UTPOHOB M 3JIEKTPOHOB MAeHTUYHBLI. Ha
KaXKJIOM 3Tarie TaKOro 3KCIepUMEHTa PEerucTpupy-
IOTCSI COOBITUSI C OOHUM U IOBYMs (a Takxke U C
OOJIBIIINM KOJTMYECTBOM HEMTPOHOB), CHIEIIMAIbHBIA
CTaTUCTUYECKUI aHAIU3 KOTOPBIX TO3BOJISIET MOIY-
YUTb ceueHUs1 peakuuii (Y, 1n) u (y, 2n), a TaKxKe BO
MHOIMX ciyyasx U (Y, 3n). JJaHHBIE MO CEYEHUSIM
napuuajbHBIX PeaKIUil MCHOJIb3YIOTCS B IIPOLIEAY-
pax cymmupoBaHus (1) u (2) mis moaxydyeHus cede-
HUIi1 OJIHOU (POTOHEUTPOHHOU peakumu O(Y, sn) u
CEYEHUs BbIXOJ1a HEUTPOHOB G (7Y, XH).

Y,

e+

Y,

e—

3)
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B skcnepyMeHTax 1aHHOTO TUIIA, BBIMOJIHSIEMBbIX
Kak IMpaBuJjIo Ha 6eTaTpoHaXx, BCIEICTBUE HETTPEPbIB-
HOIi G OPMBI CIIEKTPA TOPMO3HBIX (POoTOHOB W(EM, E)
B 00J1aCTH SHEPIUii, B KOTOPOI KOHKYPHPYIOT MEKIY
co0OI HECKOJBKO TMaplLUaJbHBIX peakiuii, MOXeT
OBITh ONpenesieHO JIMIlb CeYeHUe Bbixoda G(Y, Xn),
MpPUYEM, TOJbKO MPU UCTIOIb30BaHUU CTIEIIUATBbHBIX
METOIOB pellleHUsT 0OpaTHOM 3a1a4u (pa3BepTKM)

N(EM)

EM
_ M
- m - ocEj W (EM,E)o(E)E, (4)

Y(EM)

rae o(E) = o(y, xn) — BeIMYMHA CEYCHUSI PEaKluy C
SHEPrETMYECKUM TIOPOTOM Ej ) TIpK 9HEPruu (hOTOHOB
E; W(EM, E) — criektp (hOTOHOB TOPMO3HOTI'O Y-H3JTyde-
Hus ¢ BepxHei rpanuneit EM, N(EM) — gyucio coobrThii
peakuyu, D(EM) — noza y-usinydenus, € — 3PeKTUB-
HOCTb A€TeKTOpa, 0. — HOPMUPOBOUHASI KOHCTAHTA.

MerTon onpeneaeHusI CeUeHU IMapaIibHBIX peaK-
LM Ha ITy4YKe TOPMO3HOTO Y-U3JTy4E€HUSI OCHOBBIBAETCS
Ha MWCIIOJIb30BAaHMM CEUCHUSI BBIXOIA HEWTPOHOB
O(Y, Xxn) B IPEATNIOIOXKEHUM O TOM, UTO ONIOLIEHUE IU-
MoJbHBIX E1 (hOTOHOB siIpOM Mepen UCITyCKaHUEM UM
OIIHOTO, ABYX WJIM OOJBIIETr0 KOJIMYECTBA HEMTPOHOB
TNIPUBOINT K GOPMHUPOBAHMIO KOMIAyHA-s1apa. B pam-
KaX TaKOro MPEANoJIOXKEHUS! 111 ONIpeaeaeHUs TeMIIe-
patypsl snpa 6 1 mapaMeTrpa IJIOTHOCTH YPOBHEH “0.”
cocenHero sapa ¢ (N — 1) nmpuMeHsieTcsl ciemyloliee
COOTHOIIIECHUE:

[Gy,Zn (E)]/[Gy,ln (E)+ 0y ()] =

e=E—B2n e=E—Bn-9

j ep(U)de jo ep(U)de,

e=0

(5)

rne U= E— Bn — € — 8§ — a(ppekTUBHASA DHEPTUSA BO3-
oyxneHus siapa (4 — 1), € — KuHeTU4YecKast SHeprust
WCITYIIEHHOTO HEUTPOHA, O — SHEPTUs ClIapUBaHUS
aapa (A — 1), p(U) — BelpaxeHue ISl IUIOTHOCTH
ypoBHeii sinpa (A — 1), B Mogenu Mepmu-raza umero-
wee Bz p(U) = CU2exp(2Va.U), Bxn — nopor coot-
BETCTBYIOLLEH X1-pEaKIIUU.

I[Ipu ncnonbp3oBaHUM [JIsI IUIOTHOCTU SIICPHBIX
ypOBHEN (POPMYJITBI CTaTUCTUYECKOM Teopnu [4] co-
OTHoOIIIeHUE (5) MOXET ObITh MPEACTAaBICHO B BUIE

[Gy,Zn (E)]/[Gy,ln (E) + GY,Zn (E)] =
=1~-[1+(E - B2n)/8]exp[-(E — B2n)/6].

Takum oGpasom, ompenessieTcsl BKiaad B 3KCHEpHU-
MEHTaJIbHOE ceueHue G (Y, Xx1) CeUeHUs] HapLUaTbHON
peaxkuuu (Y, 27), KOTOPBIA B TaJIbHEHUIIEM UCIOJIb3Y-
eTcsl ISl OIpenesieHUs] BKJIAaJ0B CEYEHUM peakiuu
(Y, 1n) 1 monaHOU (POTOHEUTPOHHOI peakiuu. DTO
OKa3bIBAeTCS BO3MOXKHBIM ITIOTOMY, YTO, HAIIpuMeD,

(6)
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Puc. 1. CpaBHeHue (st BNi clieBa, JUIst oONj crpaBa) ce-
yeHUH (POTOHEUTPOHHBIX U (DOTONPOTOHHBIX peaKlUit,
MOJIYYeHHBIX B Pa3HbIX OKCIIEPUMEHTAX, C pe3yIbTaTaMu
pacuetoB B KM®DAP: au e — (y, sn) [4], 6 u 0 — (¥, p) [5],
e e — (Y, xn) [6] (TpeyroIbHUKN) U CEYeHUsI peaKIVil Ha
suxpe *Ni, paccunranubie Teopeidecki [7] (6™OP(y, xn) —
CIUTOIIHAS JIMHUS; G °P(Y, 1n) — TIyHKTMpHasl JIMHUS;
6"°P(y, 1n1p) — Toueunas munwms; 6 °°P(y, 2n) — WTPUX-
MYHKTHUPHAS JIMHUS).

B 00JIaCTU HEPTUIi A0 SIHEPreTuYecKoro nopora B3n
peakuui (Y, 3#) BBIIOJHSIOTCS COOTHOLLIEHUS

o(Y,1n) = o(y, xn) — 20(Y, 2n), (7
o(Y,sn) = o(Y,1n) + o(y,2n) =

= o(Y,1n) + o(y,2n) = o(y, sn) — o(y,2n). ®)

Bce ckazanHOe cBUAETENILCTBYET O TOM, UTO METO-
bl OMpeaeaeHs] CEUEHUI TTapluaJbHbIX peakKLUii B
9KCIEPUMEHTAX PACCMOTPEHHbBIX IBYX TUITOB 3HAYM -
TeJIbHO (IIPUHILIMITMAIBLHO) pa3IndaloTcs, YTO SIBJISI-
€TCS1 OCHOBHOI MPUYMHON MX XOPOIIO M3BECTHBIX
CYLIECTBEHHBIX PACXOXICHUI MPAaKTUUYECKU BO BCEX
cltydasix ucciaeaoBaHHBIX saaep [2, 3]. [TockonbKy ObI-
JIO yCTaHOBJIEHO [5—17], 4TO B OOJBIIIOM KOJTUYECTBE
cllydaeB 3KCIHEPUMEHTAJIbHbIE CEYEHUs Mapiuaib-
HBIX (POTOHEUTPOHHBIX PEAKLINIA, TTOJTydeHHbIC Ha ITy4-
Kax KBa3MMOHORHEPIeTUYECKNX aHHUTWISIIMOHHBIX

MN3BECTUA PAH. CEPUA OPU3NYECKAA

BAPJIAMOB u np.

(OTOHOB, B CBSI3U C HAJIMYMEM B HUX CYILECTBEHHBIX
CUCTEMATUUYECKUX TOTPEIIHOCTe HCMOIb30BAaHHOTO
MeTofa pasaesicHUsT (GOTOHEATPOHOB MO MHOXKECTBEH-
HOCTH, HE YIOBIIETBOPSIIOT 0OBEKTUBHBIM (DU3NUECKIM
KPUTEPUSIM IOCTOBEPHOCTH JAHHBIX, OMNpeaeTeHHbII
WHTEPEC BBI3BIBAET MCCIIENOBAHNUE C TIOMOILBIO DTUX
KpUTEpPUEB TOCTOBEPHOCTU JaHHBIX O TTapUHaIbHBIX
peakLusX, TOJIYYSHHBIX B 9KCIIEPUMEHTAX C TOPMO3-
HBIM Y-U3TyICHUEM.

®U3UYECKUE KPUTEPUU
JOCTOBEPHOCTU CEYEHUU
MMAPLIUAJIBHBIX ®OTOHENUTPOHHBIX
PEAKLIUN

B xauecTBe 00BEKTUBHBIX KPUTEPUEB JOCTOBEPHO-
CTU JAHHBIX IO CEYCHUSIM TMaplUaIbHbIX (POTOHEH-
TPOHHBIX PeaKIMii ObLIN IIPEIJIOKEeHBI [7, 8] oTHOIIIE-
HMS CeYEeHMIT KOHKPETHBIX MaplUMaabHbIX peakKLUil K
CEUYeHUSIM BhIXOaa

F, = o(y,in)/o(y, xn) =

= o(y, in)/ [o(y,1n) + 26(Y, 2n) + 30(Y,3n) +...]. ©)

Ilo sToMy ompeneneHnio GU3NIECKU TOCTOBEPHBIE
MOJIOXKUTENbHBIE (BCE WieHbl OTHOLIEHUS (9) — ceue-
HUSl peakluii, UMelllue pa3MepHOCTh IJIOIIAIN)

3HAYEHUS OTHOILEHMIA F, " ", IOJTy4EHHBIE 110 KCIIE-

PUMEHTAILHBIM JAHHBIM, HU MPU KaKUX SHEPIUsX
HaJIeTaloIIMX (POTOHOB HE IOJLKHBI IIPEBHIIIATh Ipe-
nmeoB 1.00, 0.50, 0.33, ..., cooTBeTCTBEHHO, st i = 1, 2,
3, ..., T.e. wist peakuuii (Y, 1n), (v, 2n), (Y, 3n),.... [Ipe-

9KC
i

BBILIEHUS OTHOLIEHUAMU F " yKa3aHHBIX BEPXHUX
MpeaeaoB 03HAYAIOT, UTO B SKCIIEPUMEHTAIbHBIX Ce-
YEHUSIX peaklMii MPUCYTCTBYIOT CHUCTeMaTU4eCKUE
MOTPENTHOCTA MCITOJIb30BAHHBIX METOAOB pa3aeiie-
HUST (DOTOHEHATPOHOB MO MHOXECTBEHHOCTH, BCIIC-
CTBME YETO CEYCHUSI ITUX pEaKILUii He SIBJISIFOTCS JO-
CTOBEPHBIMMU.

IMpencrasieHue o GU3NIECKU TOCTOBEPHBIX MJIN
HEIOCTOBEPHBIX SHEPTETUUECKUX 3aBUCUMOCTSIX OT-

HoLIeHUi F5 " 1aeT THIUYHBIIA IPUMED CPABHEHUST

(puc. 1) Takux OTHOILIEHMI utg Aapa '°Sn, monyyeH-
HBIX ITO JaHHBIM 3KCIICPMMCHTOB Ha ITy4dKaX KBa3Hn-
MOHO3HEPreTUYECKUX aHHUTWISALIMOHHBIX (DOTOHOB

[20, 21], ¢ oTHOwWEHUSMU F5 ", TIOJYYEHHBIMU IO

TEOPETUYECKUM JAaHHBIM, PACCYUTAHHBIM B paMKax
KOMOWHUPOBAHHON MoAean (pOTOSIAEPHBIX JaHHBIX
(KM®AP) [22]. DkcuTOHHAs TIpeapaBHOBECHAS MO-
JIeJIb UCIIOJIB3YET MJIOTHOCTU YPOBHEM siIep, pacCum-
TaHHBIe B MoAeau DepMu-raza, YYUTHIBAET, KaK Jie-
dopmaruio nccienyeMoro siapa, Tak ¥ U30CITMHOBOE
pacleryieHre TUTaHTCKOTO pe30oHaHca sapa U Mo3-
BOJISIET ITOJTyYaTh OIMCAHUSI CEYEHUI peaKIIuU BBIXO-
J1a HEUTPOHOB B 00JIACTU CPEIHUX U TSKEJIBIX SIAEP.

J1ns1 aHanM3a JOCTOBEPHOCTU CEYEHUI mapluaib-
HBIX peaKIIMii 0COOBII MHTEPEC MPEICTABIISIIOT OTHO-
Ne 8
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meHus F, (9), TocKoabKy OHU MO3BOJISIIOT COBMECTHO
aHAIM3UPOBATh KOHKYPEHIIMIO TPEX MapIIMaIbHbIX pe-
akuuit — (v, 1n), (v, 2n) u (Y, 3n). ®U3nyecku 10CTO-
BepHas 3HepreTWdyeckas 3aBUCUMOCTH OTHOINCHMI

F,°°" KoTOpbIe He 3aBUCAT OT TIPOGJIEM IKCTIEPUMEH-
TaJIbHOTO OIpeleIeHUs MHOXECTBEHHOCTH HEUTPO-
HOB, COITIacHO pe3yibraraM pacueToB B KM DSP BbI-
IJISLAUT CCAYIOIINM 00pa3oM:

— B 00JlacTU 3HEpPTUii no Topora B2n peakiuu
(Y, 2n) F,°" = 0;

Teop

— B o0OJyIacTu Hepruii Mexny B2n v B3n F, " BO3-
pacTaeT B COOTBETCTBUM C KOHKYpEHIIMEI Bo3pacTa-
ouiero 6™°P(y, 2n) U yMeHbluarouerocst 6'°°P(y, 1n),
U HUTOE He gocturaeT BepxHero mpeaeia 0.50 (B co-
OTBETCTBUU C omnpedesieHueM (9) mpencraBisieT co-
0ol ceueHue G™°P(y, 2n), neJeHHOE Ha caMoO ceds
YIBOEHHOE C 100aBJIeCHEM B 3HaMeHaTeJe BKJIaaa OT

G"eoP(Y, 1n));

— B 00J1aCTH 3HEPIHiA, ipeBblaOIMX B3n, F,°°
YMEHBILAETCS B CBA3M C MOSIBJIEHUEM B 3HAMEHATEJIE
oTHolueHus (9) Bkitaga 6™°P(y, 3n).

N3 paHHBIX, TpUBEIEHHBIX Ha pHUC. 1, XOpOIIIO
BUIHO, YTO DHEPreTUYECKasl 3aBUCUMOCTh OTHOIIIE-

Hus " [20] o onucaHHOi Bbille (DU3MYECKU 0~

CTOBEPHOI B3HEPreTUYeCKOM 3aBUCUMOCTH CyIIe-
CTBEHHO OTJIMYACTC:

— B obiactu aHepruii ~21.0—25.5 M»3B oTHo1e-

9KCIT

Hue F, [20] nMeeT 3HaAYEeHMsI, MPEBOCXOMSIINE
¢usnaecku gocroBepHsbiii npenea 0.50 (a cooTBeT-

crBymoliee oTHomeHue " [20] umeer dusnyecku

3arpelleHHbIe OTpULIATeIbHbIC 3HAUSHUS ),

— otHoweHue F, " [20] HauMHAET PE3KO YMEHb-

IaThCs IIPUA SHEPTUH, IPUOIN3UTEILHO Ha 2.5 MaB
MEHBIIICH 10 CpaBHEHUIO C B3n, X0Tsa mo onpenele-
HMIO (9) (pu3MUecKu OOCTOBEpPHbIE HPUYMHBI IS
BTOT'0 OTCYTCTBYIOT;

— B oOylacTu 3HEpPruii, mpeBblmarmmux ~25.5 MaB,
]ﬁ?KCH

CTBEHHO MEHBIIIKE I10 CpaBHEHUIO ¢ F, " (a cooTBeT-

[20] mmeeT 3HAYEHMSI, HETOCTOBEPHO CYIIE-

9KCII

CTBYIOLLIEE OTHOLIEHUE K [20] — HEmocTOBEpHO

OOJIBIINE TIO CPABHEHUIO C 7).

M3 npoBeoeHHOTro CpaBHEHUS OYEBHIHO, YTO
SKCIEPUMEHTAJIbHBIE CEUYCHUS IMapLUaJIbHBIX peaK-
uuii (v, 1n), (v, 2n) v (Y, 3n), NOJlyYEHHbIE B SKCHEPU-
MeHTe [20], onpeaeaeHHO SIBIISIIOTCS HETOCTOBE PHbI-
MU B CBSI3U C CYILLIECTBEHHBIMM CUCTEMAaTUYECKUMU
NOrpeUIHOCTAMU NPOLCAYPBI paCIpeeICHNA NETCK~
TUPOBAHHBIX HEUTPOHOB MEXIY MaplUUAIbHBIMU pe-
akiusmu. [IpuBeneHHbIC HA pyc. 1 JaHHbIE CBUIETEIb-
CTBYIOT O TOM, 4TO o0iactu 3Hepruii ~21.0—25.5 M»B
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3HAYMTEIBHOE KOJIMYECTBO HEUTPOHOB M3 peaklivuu
(Y, 1n) OBLIO HEIOCTOBEPHO U3BSITO, B PE3YJITATE UETO

DKCI

3HaueHuUs1 F M, COOTBETCTBEHHO, 3HAUCHMUSI CeUe-
HH 3TOI peaKIIMM YMEHBIIINCH BIUIOTh 10 (pU3n-
YeCKM 3allpellicHHBIX OTPMLATEIbHBIX 3HAYCHUI.
DTU HEUTPOHBI OBLJIM HEAOCTOBEPHO NOOABJICHBLI B
ceyeHue peakuuu (Y, 2n), B pe3yJIbTaTe 4Yero OHO yBe-
JIMYUJIOCH BIUIOTH IO 3HAYEHUI, KOTOPBIM COOTBET-

CTBYIOT HEIOCTOBEepHBIe 3HaueHus F, - > 0.50. B
00J1acTU DPHEPTUiA, TIpeBbIIIAIINX ~25.5 M»>B, 3Ha-
YUTEJbHOE KOJUYECTBO HEUTPOHOB ObLIO HEIOCTO-
BEPHO MepeMelleHo B peakuuio (Y, 1n) u3 peakuuit
(Y, 2n) u (Y, 3n).

NOCTOBEPHOCTbB JAHHBIX 11O CEHEHUAM
ITAPLIUAJIBHBIX PEAKIIVU, ITOJIYUHEHHDbIX
HA ITYYKAX TOPMO3HOI'O y-U3JIYYEHHWA

AHaIU3 JOCTOBEPHOCTA MAHHBLIX IO CEYEHUSAM
MMapUUATIbHBIX (DOTOHEHUTPOHHBIX PEAKLMIA, IOJIY-
YEHHBIX Ha MyYKaX KBa3MMOHOZHEPIreTUYECKUX aH-
HUTWISLIMOHHBIX (DOTOHOB, OMMCAHHBII BbILIE, ObLI
IPYMEHEH K JAHHBIM, MOJYYEHHBIM Ha ITy4Kax TOp-
MO3HOTO Y-U3JIydeHusl. AHAIU3 ObLI BBITOJHEH [UIS
HECKOJILKMX SJIEP, KOTOPbIE ObLIM UCCIIENOBAHbI pa-
Hee B 3KCIIEPMMEHTaX 000ero TUIA U ST KOTOPBIX
ObUIN BHITIOJIHEHBI COOTBETCTBYIOIINE PACYETHI B paM-
kax KM®AP [22] — anep ¥Co, 3% ONj, 112, 114, 119G
127] | 165H 0 1 81Ta. Pe3yabTaThl aHAIM3a TOKA3AIN, YTO
METOJ, BHECEHUSI TIONIPABOK, PACCUUTAHHBIX IO CTa-
TUCTUYECKOM TEOPUU, B CEUEHUE BbIXOAA HEMTPOHOB
o(Y, xn) B OKCIIEPUMEHTAX Ha Iy4KaX TOPMO3HOTO
Y-U3JIyYEHUs, KAK U METO pasjeeHuss poToHe-
TPOHOB 10 MHOXECTBEHHOCTU B 3KCIIEPUMEHTAX
HAa My4YKax KBa3MMOHO3HEPIreTUYeCKUX AaHHUT IS~
LIMOHHBIX (DOTOHOB NPUBOIUT K HEOJHO3HAYHBIM
pe3ysbTaTaMm.

Ceuenus napyuanshuix peakyuii Ha sdpax 1% 11°Sp

Ha puc. 2 ¢ otHowenusmu F,*°" [22] cpaBHuBa-

9KC
i

1oTcs oTHolneHus F°" mg nByX Ipyrux M30TOIIOB
onosa '“Sn [23] u ""Sn [24], nmony4yeHHBIE IO AaH-
HBIM 5KCIIEPUMEHTOB Ha ITy4YKaX TOPMO3HOTIO Y-U3-
aydyeHus. JlaHHBIe, MpencTaBJIeHHBIC HA PUC. 2 CBU-
JIETEIBCTBYIOT O TOM, UTO IJIsI 00OOMX N30TOIIOB 0JIOBA
SKCIIepUMeHTalbHbIe [23, 24] ceyeHUS o0emx Imap-
LMaJIbHBIX peakuuii (Y, 1n) u (Y, 2n) onpenaeneHHo He
SIBJISIFOTCSI TOCTOBEPHBLIMMU. XOPOIIO BUAHO, YTO BO
BCEil MCCIeOOBaHHOI O0JIAaCTM 2HEPIuil HajeTalo-

9KCIT

X (1)0TOHOB OTHOILICHUA E CYIIECTBEHHO OTJIN-

qaloTcs OT oTHoureHuit F'°°°, TIpu aTOM B ciydasx
000MX M30TOIIOB 0JIOBA B 00JIaCTU YHEPTU (POTOHOB,
npesbimammx ~20 MaB, mpakTudyeck Bce OTHO-

3KCII

meHus: F UMeIOT (PU3NYECKU 3allpelleHHbIE OT-

Ne 8 2023
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Puc. 2. CpaBHeHue otHoweHuil F| (a) n F, (6), TOTy4eHHBIX C UCTIOIb30BAHNEM SKCIIEPUMEHTAIBHBIX JaHHBIX (3BE3IBI), C

TEOPETUIECCKUMU OTHOLIEHUSIMU (FiTeOp [22] — nuauwM) nng spep l4gy ([23] cneBa) u 195 ([24] cripaBa).

puaTcIbHbIC 3HAYCHUA, a IPAaKTUYCCKM BCE OTHO-

2KCII

meHust F, — 3HaYeHWSsI, TIPEBHIIAIONINE BEPXHUH
npenen noctosepHocTH 0.50.

To, u4To 1J151 ceyeHM I MapLUaJIbHBIX peaKIInii, TTo-
JIydeHHBIX B KCIIepUMEHTaX Ha My4KaxX TOPMO3HOTO

3KCIT

Y-usnyuenust [23, 24], otHoiueHus F; CYIIIECTBEH-

HO OTJIMYAIOTCSI OT OTHOLIEHUH F, " ¢ ¥ UMEIOT He-

JIOCTOBEpPHBIE 3HAYEHUSI, HE YIOBIETBOPSIOIINE (DU-
3UYECKUM KPUTEPUSIM, CBUACTEIILCTBYET O TOM, UTO
JIJISI 9TUX SIAEP MOTMPaBKU K CEUeHUSIM BbIXOAa HEHTPO-
HOB, PaCCYUTHIBAEMbI€ C MOMOIIBIO CTATUCTUYCCKOI
TEOpUH, MIPUBOIAT K pe3yibTaTaM, K JOCTOBEPHOCTHU
KOTOPBIX MOTYT OBITh MPEIbIBICHBI Cephe3HbIE TIpe-
TeH3uU. JlaHHBIe, TPUBEACHHBIE HA pUC. 2, CBUIE-
TEJIBCTBYIOT O TOM, YTO ITOIMPABKU 10 CTATUCTUYCCKOI
TEOpUH, BHECEHHBIE B 3KCIEPUMEHTAJIbHOE CeUeHUe
BBIXONIa HEUTPOHOB G(Y, X1), HE BITOJIIHE aJeKBATHO
OIMUCHIBAIOT KOHKYPEHILIMIO ITPOLIECCOB C UCITYCKAHU -
€M OJIHOTO 1 IBYX HEMTPOHOB, 3aHMXKasl BEPOSITHOCTD
MEPBOTO U 3aBhIIIAs BEPOSITHOCTH BTOPOTO.

Ceuenus napyuanvioix peaxyuii Ha sope >°Co

OrHouteHust F™*" (9), nosty4eHHBbIE 110 9KCTIEPH-
MEHTAJIBLHBIM AaHHbIM 118 s1apa ?Co [25], cpaBHuUBA-

1ores ¢ F°P [22] na puc. 3. Xopolio BUIHO, YTO B

9TOM Clly4ae OTHOLIeHUs1 F, " CyIIeCTBEHHO OTJIH-
YaloTCs OT OTHOILEHMIA F, " IIPU BCEX SHEPTUSIX Ha-
JeTalomMX (POTOHOB, MPEBBLILIAIOIINX SHEPreTHYe-

MN3BECTUA PAH. CEPUA OPU3NYECKAA

cKuii mopor peakuui (Y, 2#), IpyA KOTOPBIX PEeaKIIMU
(Y, 1n) u (7, 2n) KOHKYpUpPYyIOT. IIpu 3TOM, HECMOTpPSI
Ha JOCTaTOYHO OOJIbIIIME MOrPELIHOCTU 3HAYEeHUIA

oTHoureHuit F*", obpariaer Ha ceOsi BHUMaHME
npuCyTCTBUE B obiractu sHepruit ~23.0—25.5 M»B

9KCIT

OTHOILLUEHUI F ¢ Gu3nMyecku 3anpeieHHbIMU OT-
pULIATEILHBIMU 3HAYEHUAMM, KOTOPBIE OTYETIUBO

KOPPEJUPYIOT CO 3HAYEHUSIMU OTHOILEHWH Fy ',
MpeBbIIAOIIMMU Tipeaen noctoBepHoctu 0.50. Bto
O3HAYaeT, YTO B CBS3M C CUCTEMAaTUYECKUMU TMO-
IPELIHOCTSMU MPOLIEAYPbl OIpenejeHus] cedyeHUui
peaxkuuii (Y, 1n) u (Y, 2n) onpeneseHHOE KOJIMYECTBO
HEWTPOHOB OBbLJIO HEAOCTOBEPHO MEPEMEILIEHO U3 pe-
akuuu (Y, 1n) B peakuuto (y, 2n).

Panee mpu ucciaepoBaHuu [26] mOCTOBEpHOCTHU
JaHHBIX 11 aapa >°Co, MONyYeHHBIX Ha ITyYKe KBa-
3MMOHORHEPTreTUYECKUX aHHUTUJISILIMOHHBIX (POTO-
HOB [27] OBLIO YCTAaHOBJICHO, YTO JJISI OTHOCUTEIIBHO
JIETKOTO siipa KoOajbTa TaKoe HEeIOCTOBEpHOE pac-
npeneneHue (HOTOHEHTPOHOB MeXIy peaKlUsIMU
(Y, 1n) u (Y, 2n) B 3HAYUTENBHOM CTENIEHU O0YCIIOBJIE-
HO OTCYTCTBUEM yuyeTa posu peakiuu (Y, lnlp). deno
B TOM, YTO TIPU UCHOJIB30BAaHUM BO BCEX OOCYyXKIae-
MBbIX DKCIIEpMMEHTaX METOJa MPSIMOUM perucrpaiuu
HEWTPOHOB B OTHOCHUTEJIBHO JIETKUX SIIpaxX CeuyeHUue
JIBYXHYKJIOHHOU peakuuu (Y, lnlp) uMeer BeIU4nHY,
OJIM3KYIO K BeJIMIMHE CEYSHUS IBYXHEUTPOHHOI pe-
akuuu (Y, 2n). B aTux peakiuusx pacnpeneneHue
SHEPruu BO30OYXIeHMs uccienyemoro sapa >°Co
MEXIy HEHTPOHOM U MPOTOHOM B peakuuu (Y, 1nlp)
U MEXAY ABYMSI HEUTpoHaMu B peakuuu (Y, 2n) MO-
Ne 8
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XKeT ObITh OJIM3KUM, B Pe3ybTaTe 4yero U dHEePTUU
BbUIETAIONINX HYKJIOHOB MOTYT OBITh OJIM3KUMM U
BHOCHUTbD CYIIECTBEHHBIE MOTPEIIHOCTU B pa3aecHue
HEHATPOHOB MeXIy KaHAJIaMM “1n” 1 “2n” , TIOCKOJBKY
MHOXECTBEHHOCTb HEHWTpOHa u3 peakuuu (y, lnlp)
paBHa 1, a MHOXECTBEHHOCTh 000UX HEUTPOHOB U3
peakuuu (Y, 2n) paBHa 2.

To, 4yTo B 3KCIIEpUMEHTE Ha ITy4Yke€ TOPMO3HOTO
Y-usiydeHus [25] o1 nojydeHHbIX CEYeHU I map-

LMaJbHBIX PEaKLIMii OTHOIIEHUS F, " CylIeCTBEH-

. TEeop
HO OTJIMYAlOTCSI OT OTHOIllIeHUuil F,

; CBUJIETEb-
CTBYET O TOM, YTO U 14 siapa >°Co MoNnpaBKu K ce-
YEHUIO BBIXOJA HEUTPOHOB, PACCUUTBHIBAEMBIE C
IMOMOIIBIO CTATUCTUYECKON TEOPUU, HE TPUBOIST K
JIOCTOBEPHBIM pe3yJIbTaTaM, HE aIEKBAaTHO OIUCHIBAs,
BO-TIEPBbIX, KOHKYPEHIIMIO MPOIIECCOB OOpa3OBaHMSI
OIIHOTO Y IBYX HEUTPOHOB, &, BO-BTOPBIX — KOHKYPEH-
LIAIO0 YUCTO HEUTPOHHOM U HEUTPOHHO-IIPOTOHHOM
peaKkinu.

Ceuenus napyuanvrulx peakyuil Ha aopax °% ©Ni

Cepbe3Hble TPETEH3WU K JOCTOBEPHOCTU Cedue-
HUII 00enx napuuaibHbIX peakuuit (Y, 1n) u (y, 2n)
Ha aapax % “Ni, moJydeHHBIX B Pa3HBIX 3KCIEPHU-
MEHTaX, ObLTA MIPEIbIBICHBI TT0 pe3yJIbTaTaM Hcciie-
noBaHuit [28, 29]. Ha puc. 4 npuBoasiTCs COOTBET-
CTBYIOIIME OTHOIIEHUsS F;, paccyUTaHHBIE IO pe-
3ylIbTaTaM 3KCIEPUMEHTOB i sgep o %ONi,
BBHITIOJTHEHHBIX Ha TMyJYKaX KBa3WMOHOXZHEPTeTHYe-
CKMX aHHUTWISIHUOHHBIX (poTOHOB [30] 1 TOpMO3HO-
ro y-usnydeHust [31]. Xopowo BUIAHBI OTPOMHBIE

ACXOXIEHUSI MeXay oTHoueHusmu F <", moiy-
i )

YEHHbIMU I10 JaHHBIM OJSKCIIEPMMEHTOB Ha IIYy4YKE

TOPMO3HOIO Y-u3nydeHust, U F, -’ KOTOpbIE CBUIIE-
TEJIBCTBYIOT O TOM, YTO K JOCTOBEPHOCTU IKCIEPU-
MEHTAJbHBIX JaHHbIX [30] m1d sapa “Ni MoryT 6bITh
MpEenbsIBICHBl CEPhE3HbIC TPETEH3UMU, a IKCIIepU-
MeHTaabHbIe faHHble [30] wig aapa ¥ Ni onpeneneH-
HO SIBJISIIOTCSI HEOOCTOBEPHBIMU. bbUIO mokasaHo
[28, 29], 4TO IIPUUYMHAMM STOTO SBJISIIOTCS IBA 0OCTO-
arenpcTBa. Kak u mis cnyyas gnpa >°Co B ciaydasx
nsoromnos % ®*Ni 370 — OTCyTCTBUE yueTa KOHKYPEH-
MU BKIAnoB peakuuu (Y, 1nlp) u peakuuu (Y, 2n).
Kpowme Toro B ciyyasix 0601X M30TOITOB HUKEJISI KPO-
Me€ CYILECTBEHHBIX CUCTEMATUYECKUX MOTPEITHOCTE
B CEUCHUSIX NapUUaIbHBIX peakuuii (Y, 1n) u (Y, 2n),
0OyCJIOBJIEHHBIX HEOOCTOBEPHOI WHTEpIpeTalei
GOJIBIIOTO KOJHMYECTBA HEUTPOHOB W3 peakiuu
(Y, 1nlp) KaKk HEUTPOHOB U3 peakuuu (Y, 2n), 6pUIU
YCTAHOBJICHBI CYIIIECTBEHHbIE MOTPEITHOCTU B ceue-
HUSX BBIXOAA HEUTPOHOB G(Y, Xn), KOTOphIE OOYy-
CJIOBJICHBI HE CTOJBKO (PM3MUECKUMU IIPOOJIEMaMU
npolieccoB ¢oTopacllIeIICHUS s1Iep HUKeJsl, CKOJIb-
KO TEXHUYECKUMMU MpobieMaMy (M30TOITHOM YUCTO-
TOI UCHOJIb30BAHHBIX B 9KCIIEPUMEHTAX MUIIIEHE1).

MN3BECTUA PAH. CEPUSA ®USNYECKAA  tom 87
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Puc. 3. CpaBHeHue oTHoleHuii F| (a) u F, (6), moaydeH-
HBIX C KCITOJIb30BAaHUEM IKCIIEPUMEHTATBHBIX TAHHBIX

(F*™ [25] — 3Be3bl), C TEOPETUYECKUMHU OTHOLLIEHMUSI-

M (F°P [22] — munmm) st simpa >0 Co.

Ceuenus napyuanbHbIx peaKyuii
Ha sdpax'?’1, ' Ho u %' Ta

Ha puc. 5 npuBenensl orHouieHud F; (9), mony-
yeHHble 11 siaep 21 [32], Ho [33] u '®'Ta [34]. dna
BCEX TpeX siep CeYeHUs MaplMaIbHBIX PeaKIIMiA Oy~
YeHbl B OTHOCUTEILHO y3KUX (~19—22 M»B) obnactsx
SHepruii HajieTaIux GOoTOHOB. OTHAKO XOPOIIIO BUII-
HO, YTO B OOJIACTSIX DHEPrUii, B KOTOPBIX PEaKIINH
(Y, 1n) u (y, 2n) KOHKYPUPYIOT MEXAY COOOIi, OTHO-

3KC
i

meHus F " uMeloT 3HepreTuuyecKue 3aBUCUMOCTH,
JOCTAaTOYHO OJIU3KUE K SHEPreTUUECKUM 3aBUCUMO-
crim F°°P paccuntanabiv B KM®AP [22]. Do naer
OCHOBAaHMSI 110J1aTaTh, YTO MTOIIPABKU ITO CTATUCTAYE -
CKOI1 TeOpMM, BHECEHHBIE B 3KCIIEPUMEHTAIBHBIE Ce-
yeHus BeIxona 1 aaep 271, 'SHo u '¥'Ta, nonyuyen-
HbIE HA TyYKaX TOPMO3HOIO Y-U3JTy4eHUs, IPUBEIIU
K CEYEHUIM MapLUaIbHbIX pEaKLUii, KOTOpble (PU3M-
4eCKUM KPUTEPUAM TOCTOBEPHOCTH JaHHBIX HE ITPO-
TUBOpEYAT.

2023
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IKCIT
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Fl1
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Puc. 5. CpaBHeHue oTHolueHuit F| (a) u F, (6), MOJTy4eHHBIX C UCTIOIb30BAHNEM SKCIIEPUMEHTANBHBIX JTaHHBIX (3BE3[bI), C

TEOPETUUYECCKUMHU OTHOLICHUSIMU (FiTeop [22] — nunvn) o soep 127y ([23] crieBa), 1654 ([24] B uenTpe) n 1811y ([25] cipaBa).
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oM 87  Ne 8 2023



CEYEHMU MAPLIMAJIBHBIX ®OTOHEMTPOHHBIX PEAKIIUI

BO3MOXKHBIE ITPUYUNHBI
HEIOCTOBEPHOCTHU JAHHBIX
MO CEHEHUAM ITAPLIMAJIbHBIX
OOTOHEWUTPOHHDLIX PEAKLINA
B SKCITEPUMEHTAX HA ITYYKAX
TOPMO3HOI'O y-U3JIYYEHHWA

IIpuBeneHHbIe JaHHBIC CBUIETEIBCTBYIOT O TOM,
YTO NpOoOJIEMbl JOCTOBEPHOCTU CEYSHMIA NMaplralib-
HBIX (DOTOHEWTPOHHBIX peakKLUii, MOJIyYEeHHBLIX B
9KCIIEpUMEHTAX Ha Iy4yKax TOPMO3HOTO Y-U3JTyde-
HUSI, KaK U CEUYEHUI1, ITOJIy4eHHBIX B 9KCIIEpUMEHTaX
C KBa3MMOHO®HEPreTUUYECKUMU aHHUTWISIIIUOHHBI-
MU (pOTOHAMU, CYLLIECTBEHHO Pa3INYaloTCs 11T pa3-
HBIX SIIep U TAaKXKe TPeOyIOT MHANBUAYAIbHOTO IO~
xoma. OYeBHAHO, YTO 3TO OOYCIOBIIEHO TE€M, YTO
MMPUMEHUMOCTb TIONIPABOK, PaCCUYUTBHIBAEMBIX I10
CTAaTUCTUYECKOI TEOpUHU, OIIpeaeiseTcs TeM, Ha-
CKOJTbKO aJIeKBATHO 3Ta TEOPUSI OIUCKHIBAET MTPOLIeC-
chl (poTOopacIiIenieHNuss KOHKPETHHIX SIJIep B 0071aCTH
SHEPIrUii, B KOTOPOIl KOHKYPUPYIOT IPOLIECCHl MC-
MyCKaHUsI COCTABHOM CUCTEMOIl pa3HOro KoJnde-
CTBa YaCTUII.

M3BecTHO, UTO cTaTMCTUYECKas MCIapuTeIbHast
MoOJieJib 0ojiee — MeHee TPaBWIbHO (YIOBIETBOPU-
TeJIbHO) OMUCHIBAET MPOLIECCHl IMUCCUU HEUTPOHOB
W3 COCTABHOTO Spa MPAKTUYECKU TOJIBKO IO 3HEP-
ruit HasteTaomx ¢potoHoB ~10—15 M»aB. I1pu 6osee
BBICOKMX HEPIrusiX, TO €CTh B 00OJacTu, rne, cod-
CTBEHHO, TIPOUCXOJIUT OCHOBHASI KOHKYPEHIIUS Map-
LMaJIbHBIX peakuuii (Y, 17) u (Y, 2n), CTaTUCTUYECKUE
MOMPaBKU HAa MHOXECTBEHHOCTh CTAHOBSITCS HE
OYEHb TOYHBIMHU, TTOTOMY UTO MPU TAKUX IHEPTUSX
HAaYMHAIOT UrpaTh BcCE OOJIbIIYIO POJIb IIPOLIECCHI
MPEAPaBHOBECHOTO pPAaCIMaga COCTAaBHOUW CUCTEMBI.
bonee nmpaBuibHOE ONUCAaHUE MPOLIECCOB C YYaCTUEM
HEUTPOHOB Pa3JIMYHON MHOXECTBEHHOCTH TpeOyeT
y4yeTa U BO3MOXHOCTH UCITYCKaHUSI HA PABHOBECHOM
cTagum OoJjiee, 4YeM OOHOI, OBICTPOI YACTHIHBI, YTO
YYUTBHIBAETCS B MOJYKJIACCUYECKUX MOAESIX (Hampu-
Mep, 9KCUTOHHBIX) (hOTOSAEPHBIX peaKlivii, B KOTO-
pBIX PACCMATPUBAECTCS HE TOJIBKO MCHAPUTENIbHAS,
HO U MpeApaBHOBECHAs CTaAWs pPeaKIUu.

JoMmoTHUTETbHO KpOMe CTAaTUCTUYECKUX IMTPOIIec-
COB HEOOXOIUM YYeT BJIMSHUSI Ha TIpoliecchl (poTo-
pacIIeIUIeHNs sIpa HEKOTOPBIX HECTaTUCTUUECKUX
MIPOIIECCOB, MPEXIe BCETO — M3O0CITMHOBBIX. OTCYT-
CTBHE TaKOTO ydyeTa HeU30eXKHO MPUBOIMUT K 3aHU-
JKEHHBIM OlIEHKaM CeUeHMIi MaplualbHbIX pPeaklunii
C BBUJIETOM ITPOTOHOB IO CPABHEHUIO C BBIJIETOM HEli-
TPOHOB, T.€. OKa3bIBaeT MPsIMOE JEMCTBUE Ha OTHMCa-
HHUE KOHKYPEHITUY HEHTPOHHBIX M TIPOTOHHBIX KaHa-
JIoB peakuuii. Kak mpaBuio, 3To He cKa3bIBaeTCs Ha
COOTHOILLIEHUU cedyeHuit peakuuit (y, ln) u (y, 2n).
OmHako B TeX CITydasx, KOoTma SHepreTuIecKue mopo-
I TIPOTOHHBIX PEaKIIMii OKa3bIBAIOTCS HIKE TTOPO-
TOB HEUTPOHHBIX PEaKIINi, OTCYTCTBUE y4eTa TaKUX
5 HEKTOB MPUBOIUT K NCKAXKEHUIO M TOTO COOTHO-
IIeHUs. DTO XOPOIIIO BUAHO Ha TIPUBEIECHHBIX BBIIIIE
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npumepax i auep >°Co u % °Ni (panee nomooHbIE
s dekThl HabGMIOmAIUCH [35] IJIs ele OMHOro OTHO-
CUTEJIBHO JIETKOTO snpa >As), B ipoleccax ¢oTopac-
MIETUICHWST KOTOPBIX CYIIECTBEHHYIO POJb HUTpaeT
JIBYXHYKJIOHHas1 (POTOHEHTPOHHO-(POTONIPOTOHHAasI
peaxkuus (Y, 1nlp).

CrenyeT NMoayepKHYThb, YTO 00a pacCCMOTPEHHBIX
¢dakTopa, HE yUyuThIBa€Mbl€ IMPU YUCTO CTAaTUCTUYE-
CKOM onucaHuu ¢oTopacllieruieHUs siapa B 001acTu
9Hepruii (OTOHOB, B KOTOPOIl KOHKYPUPYIOT MpPO-
LIECCHI C YYACTUEM PA3ZHOTO KOJIUYECTBA MPOIYKTOB,
yuutbiBalotcss B KM®SP [22]. Hcnonb3oBaHue
3TOU MOJENU B 3SKCIIEPUMEHTAJIBHO-TEOpPETUYE-
CKOM METOJE OILIEHKU CEYEHUN TTapIUaAIbHBIX peaK-
LM TIO3BOJIMJIO TOJAy4YuTh (Hampumep, [5—17] u
MHOTUE IPYryue) N1OCTOBEPHbIE JaHHbIE O TaKUX Ce-
YEHUSIX, SKCIIEPUMEHTBI IS MOJYYEHUST KOTOPBIX
ObLIY BBIMIOJIHEHBI Ha IMTyYKaX KBA3UMOHODHEPreTh-
YeCKMX aHHUTWISIUMIHHBIX (hoTOHOB. B cBsI3u co
CKa3aHHBIM aKTyaJbHBIM SIBJISIETCS OILIEHKA HOCTO-
BEPHBIX CEUEHUU NMapLMaJIbHbBIX PEAKIIUI C UCIIOJb-
30BAHUEM SKCHNEPUMEHTAITBHBIX CEYCHUM BBIXOJA
HEHATPOHOB G(Y, X1), ONPEIEICHHBIX Ha MMy4YKaX TOp-
MO3HOTO Y-U3JIy4YeHUS.

3AKJIFOUEHHME

C ucnonp3oBaHUEM OOBEKTUBHBIX (DU3MYECKUX
KPUTEPUEB IIPOAHAIU3UPOBAHA JOCTOBEPHOCTL Ce-
YEeHUII NapUualbHbIX peakuuii (y, 1n) u (Y, 2n) ans
sep ¥Co, 35 6ONj, 112,114, 119Gy 127] 165H ¢ 51 81T, nan-
HBbI€E [UISI KOTOPBIX ObLIN MOJIYyYEHBI C TOMOILILIO BHE-
CEHUS MOMNPABOK, PACCYUTHIBAEMBIX 10 CTATUCTUYE-
CKOIi TEOPHHM, B CEYEHUST BBIXOIa HEUTPOHOB G (Y, X71),
omnpejeieHHbIE B OKCIIEPUMEHTAX Ha ITyYKaX TOPMO3-
HOTO Y-U3JTy4eHUsl. YCTaHOBJIEHO, YTO OLEHKHU JO-
CTOBEPHOCTH IMOJIYYEHHBIX JAHHBIX /151 UCCIIEN0BAH-
HBIX SIJIEp CYIIECTBEHHO pasivyalorcs. B ciydasx
anep ¥Co, % ONj, 12 114. 19§y s3xcnieprMeHTAIbHbBIE
CEYCHMS MaplUalbHbIX peaKlMil B pa3HOM CTEIIEHU
(bU3NYECKUM KPUTEPUAM JOCTOBEPHOCTH HE YIOBJIE-
TBOPSIOT U BCJIEACTBUE 3TOTO JOCTOBEPHLIMU HE SIB-
nstotesd. B To xe BpeMd B caydasax anep 21, 'Ho u
81Ta moJsiyd4eHBl JaHHBIE, JOCTOBEPHOCTb KOTOPBIX
COMHEHMI1 He BBI3bIBAET. DTO O3HAYAET, YTO 3amadya
OLIEHKU JOCTOBEPHOCTH CEYEHMIl MaplyalbHbIX pe-
aKLWil 10 pe3yabTaTaM JKCIIEPUMEHTOB Ha ITyYKax
TOPMO3HOTO Y-U3JIy4EHUS SIBJISIETCS CTOJb XK€ aKTy-
AJILHOM ¥ MHAMBUIYAJIbHOM, CKOJIb U TaKasd OLEHKA
[0 pe3y/IbTaTaM SKCIEPUMEHTOB Ha Iy4Kax KBa3U-
MOHOZHEPIreTUUECKUX AHHUTUIISLIMOHHBIX ()OTOHOB.

B ciydae skcnepMMEHTOB Ha ITydyKaxX aHHUTWIIS -
LIMOHHBIX (POTOHOB CUCTEMaTUYECKUE TTOTPEIIHOCTU
MPOLIeAYyPhI pazaeiecHus GOTOHENTPOHOB MO MHOXE-
CTBEHHOCTHU OOYCJIOBJICHBI HEOIHO3HAYHOCTBIO MIPO-
LIeAyphl €€ OIpelesieHUs MO JaHHBIM 00 DHEPIusix
HEUTPOHOB BCJIEACTBUE TOTO, YTO SHEPIUU HEUTPO-
HOB, 00pa3yoIINXCcs B pa3HbIX NapLUaTbHBIX peaK-
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IIUSIX, MOTYT OBITH OJTM3KU. B ci1ydae sKcrieprMeHTOB
Ha IMy4YyKax TOPMO3HOTO Y-U3Ty4eHUsI 0OCyxaaeMble
CUCTeMaTUYECKHUE TTOTPEIIHOCTU OOYCIOBJIEHBI TEM,
YTO CTATUCTUYECKHUE TIONPABKM HAa MHOXKECTBEH-
HOCTh JOCTATOYHO XOPOIIIO paboTaloT B 00JIaCTH OT-
HocuTenbHOo MaibIX (~10—15 M3B) sHepruii HajeTa-
oKX (OTOHOB, a B 00J1aCTU SHEPTUI, MPU KOTOPHIX
MMPOUCXOAUT KOHKYPEHIIMSI MaplMaTbHBIX PeaKInit
(Y, 1n) u (Y, 2n), 9TU ONPABKU CTAHOBSITCS HE OYECHb
TOYHBIMH, TTOTOMY YTO TIPU TaKWUX SHEPTHUSIX HAUMHA -
10T UTPATh BCE OOJIBIITYIO POJIb ITPOIIECCHI TTPEaPaBHO-
BECHOTO pacIiajia COCTaBHOM CHCTEMEL.

Pabora BeimonHeHa B OTdelie 3JIEKTPOMArHUT-
HBIX IPOLIECCOB U B3aMMOIEMCTBUIA aTOMHBIX S1EP
(HenTpe maHHBIX (GOTOSAEPHBIX 3KCIIEPUMEHTOB)
HayuHo-uccieqoBaTeIbCKOTO MHCTUTYTA SIIePHOI
¢u3uku nmenu .B. CkobenbiibiHa MOCKOBCKOTO
rocyiapcTBeHHOTro yHuBepcuteta uMmeHu M.B. Jlo-
MOHOCOBA.
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Partial photoneutron reaction cross sections in experiments with bremsstrahlung
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The analysis of reliability of experimental partial photoneutron reaction cross sections of the reactions (y, 1n)
and (7, 2n) obtained in experiments on the beams of bremsstrahlung was carried our using the objective phys-
ical criteria. In this type of experiments partial reaction cross sections were obtained using the procedure of
neutron yield cross section 6(Y, xn) corrections calculated on the base of statistical theory. It was found out
that in the cases of 2?Co, 8:00Nj, 112. 114. 119Gy reaction cross sections obtained using that procedure do not
satisfy the physical criteria of data reliability and therefore are not reliable. At the same time in the cases of
1271 165Ho 1 181Ta one has not any doubts in the data obtained reliability.
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